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MNOACHUTEJBHAS 3AIIMCKA

[Iporpamma mo maTemaTuke uisi oOywaromuxcsi 5-9 kiaccoB pazpaboraHa
Ha ocHoBe ®I'OC OOO. B mporpamMme mno MaTeMaTHUKE YYTEHbl WJIEU U
nosioxkeHus: Konuenumu pa3Butus Maremarudeckoro oopazosanusi B Poccuiickoit
Oenepanum.

[IpeameToM MaTeMaTHKU ABJISIOTCS (DyHIaMEHTaJIbHBIE CTPYKTYpPhI HAIIETo
MUpa — TPOCTPAHCTBEHHbIE (OPMBI U KOJUYECTBEHHbIC OTHOIICHHS (OT
NPOCTEUIINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM ONBITE, N0 JOCTaTOYHO
CIIOXHBIX, HEOOXOAMMBIX [IJIi Pa3BUTHS HAy4YHBIX W TMPUKIAIHBIX HACH).
Matematnyeckue 3HaHHUsS 00€CTIEUMBAIOT MOHUMAHUE MPUHIIMIIOB YCTPONCTBA U
UCTIONIb30BAaHUSI COBPEMEHHOM TEXHUKH, BOCHPUATHE W HWHTEPIIPETALHIO
COLIMAJIBHOM, S5KOHOMHYECKOW, MOJIMTUYECKON MH(OpMAINH, TaI0T BO3MOKHOCTh
BBITIOJIHATh PAcYéThl M COCTaBIATH AJITOPUTMBI, HAXOMUTh W TPUMCHSTH
dbopMyIIbl, BIaIETh MPAKTUYECKUMU MPUEMAMH T€OMETPUUYECKUX H3MEpPEHU U
MOCTPOEHUM, YNTaTh UH(MOPMAIUIO, TIPEICTABICHHYIO B BUJI€ TAOJIHII, TUATPAMM
U TpauKOB, )KUTh B YCIOBUSX HEOMPEACAEHHOCTH M TIOHUMATh BEPOSTHOCTHBIM
XapakTep CIydalHbIX COOBITHIA.

N3yyenue maremaTukd GOpMHUPYET y OOYYalOlUXCs MaTeMaTH4eCKUi
CTWJIb MBIIIJICHUS, MPOSBISIOMIMNACA B OMPENENEHHBIX YMCTBEHHBIX HaBBIKaX.
OOyuaroiyecs 0CBaMBarOT TaKWe MPUEMBI U METObI MBITIUICHUSI, KaK WHIYKITUS
U JACAYyKIMs, 0000IIeHre U KOHKPETHU3aIlis, aHallu3 U CUHTE3, KIIacCCU(UKALIUS U
cucreMmarusainus, aocTparupoBaHue U aHajorus. OOBEKTH MaTeMaTUUYECKHUX
YMO3aKJIIOUeHUH, TpaBWia WX KOHCTPYHPOBAHUS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHHH, CIOCOOCTBYIOT BBIPAOOTKE yMEHHUsI (POpMyIHpOBATH,
00OCHOBBIBaTh W JOKAa3bIBaTh CYXKJCHHUS, TEM CaMbIM DPa3BUBAIOT JIOTUYECKOE
MBIIIICHHE. WN3yyenue  Marematuku — obOecrneunBaeT  (HOPMHUPOBAHHE
AITOPUTMHYECKOW KOMITOHCHTHI MBIIIJICHUS U BOCTIMTAHUE YMEHHH JIEHCTBOBATH
M0 3aJlaHHBIM aJTOPUTMaM, COBEPIICHCTBOBATH M3BECTHBIE W KOHCTPYHPOBAThH
HOBBIC. B mporecce pemieHus 3agad — OCHOBOW y4eOHOUM NeSTeNTbHOCTH Ha
ypoKax MaTeMaTWKH — Pa3BHBAIOTCA TBOPYECKAs W TPHUKIAJHAS CTOPOHBI
MBIIIIJICHUS.

OOyueHnue MaremaTvke Ja€T BO3MOXKHOCTh pPa3BUBaTh y OOyYarouIuxcs
TOUHYIO, PAllMOHANbHYI0O U MH(GOPMATUBHYIO peub, YMEHUE OTOUpaTh HamboJjee
NOJXOJAIINE  S3bIKOBbIE, CHUMBOJIMYECKHE, TIpaduueckue cpeicTBa  Jjs
BBIPDOKCHUSI CYXJACHUN H HArSAHOTO WX TNpencraBieHus. [lpum wu3ydenun
MaTE€MaTUKH OCYIIECTBISIETCS OO0Iee 3HAKOMCTBO C METOJIaMHU IO3HAHMUS
JNEUCTBUTEILHOCTH, MPEACTABICHUSIMHU O MPEIMETe U METO/ax MaTeMaTHUKH, UX
OTIMYMU OT METOJOB JPYTMX €CTECTBEHHBIX M TyMaHUTApHBIX HAyK, 00



O0COOCHHOCTSIX MPUMEHEHUS MAaTEMAaTHKHU JJISl PELICHUS HAYYHBIX M MPHUKIaIHBIX
3ajad.

[IpuopuTeTHBIMU LEIIMU OOyYEeHHsI MaTeMaTHKe B 5—9 kiaccax SBIISIFOTCS:
dbopMupoBaHHE IEHTPAIBHBIX MAaTEMAaTHYECKHX MOHATUN (YMCIO, BEIMYUHA,
reoMeTpuyecKas ¢urypa, HepeMEeHHas, BEPOSATHOCTb, GyHKIMA),
00€eCreuYnBaAIOIIUX PEEMCTBEHHOCTh M IMEPCIEKTUBHOCTh MAaTEMaTU4YECKOIO
oOpa3oBaHMsl 00yUarOIUXCs; OJBECHUE 00yUYaOIUXCsl Ha JOCTYITHOM ISl HUX
YPOBHE K OCO3HAHHIO B3aUMOCBSA3M MATEMAaTUKH U OKPYXKAIOIIEr0 MHpa,
NOHMMAHUE MAaTEMAaTUKH KaK 4acTU OOILIEW KyJbTypbl YEJIOBEUECTBA; Pa3BUTHE

HHTCIJICKTYAJIbHBIX )41 TBOPUYCCKHUX CIT0COOHOCTEM 06yqa}011mx051,
MMO03HABATEIbLHOU dAKTUBHOCTH, HCCICOOBATCIIbLCKUX YMCHHﬁ, KPUTHYHOCTH
MBIIJICHUA, HHTCpECa K HN3Yy4YCHUTIO MaTEMaTuKH, CI)OpMPIpOBaHI/Ie

(GYHKIIMOHATBHOM  MaTEMAaTHUYECKOM TPaMOTHOCTH: YMEHHUSA paclo3HaBaTh
MPOSIBJICHUSI MAaTEMAaTUYECKUX TOHSATUM, OOBEKTOB U 3aKOHOMEPHOCTEU B
peabHBIX KU3HEHHBIX CUTYAIUSX U MPU U3YYCHUU JPYTUX yU4EOHBIX MPEIMETOB,
MPOSIBJICHUSI 3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (OpMyIHpOBAaTh UX Ha SI3BIKE
MaTeMaTUKU U CO3/laBaTh MaTEMAaTHYECKHUE MOJENH, MPUMEHSITh OCBOCHHBIN
MaTeMaTUYECKHUI ammapar i PelICHUs] MPaKTHUKO-OPUEHTUPOBAHHBIX 3aj1ad,
WHTEPHPETUPOBATH U OLICHUBATH MOJYUYECHHBIE PE3YJIbTATHI.

OcHOBHBIE JTUHUH COJEP>KaHUSI MPOTPaMMBI 10 MaTeMaTuke B 5—9 kiaccax:
«Yucna w  BbIYMCIHEHUS», «Anredpa» («AredOpandeckue BBIPAXKEHUS,
«YpaBHEHUSI U HEpaBEeHCTBay»), «DyHkiumy», «l'eomerpus» («I'eomeTpuueckue
burypel u uX cBoicTBa», «/3MepeHHME TEOMETPUYECKUX BEIHYUHY),
«BepodaTHOCTh M cTaTuUCTHKA». JlaHHBIC JIMHUKA Pa3BUBAIOTCS MapasuiesbHO,
KaXJasi B COOTBETCTBUU C COOCTBEHHOMW JIOTMKOM, OJTHAKO HE HE3aBHUCHUMO OJHA
OT JPYyrou, a B TECHOM KOHTaKTe U B3auMmopeicTBuu. CoaepikaHue mporpaMmbl
N0 MaTeMaTHKe, pacnpeeNéHHOe M0 rojaM 00y4YeHUs, CTPYKTYPUPOBAHO TaKUM
oOpa3oM, 4YTOObBI KO BCEM OCHOBHBIM, NPHUHIMIHAIBHBIM  BOMNPOCAM
oOy4aroruecs: oOpamnagarnch HEOAHOKPATHO, YTOOBI OBIIAJICHUE MATEMAaTHYECKUMHU
MOHSATUSMU M HABBIKAMH OCYIIECTBIISUIOCH IMOCTEA0BATENIBHO U MOCTYNATENbHO, C
COOJIIOJICHNEM TPUHIIUIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHHS BKJIIOYAINCH B
OOLIyI0 CUCTEMY MaTeMaTHUYECKHX MpPEICTaBIICHUN 00yYaroluXcs, paclupss U
yriyostsist e€, 00pa3ysi MPOUYHbIE MHOXKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO wMarematuka SBISIETCS 005S3aTE€IbHBIM
y4eOHBIM TPEIMETOM Ha YpOBHE OCHOBHOro oOmiero oOpazoBanusi. B 5-9
KJlaccax MaTeMaTUKa TPaJAMIIMOHHO M3Yy4aeTcsl B paMKax CIEAYIOMIMX Y4eOHBIX
KypcoB: B 56 kiaccax — kypca «Marematuka», B /-9 Kiaccax — KypcOB
«Anrebpa» (BKJIIOYAsh HJIEMEHTHl CTAaTUCTUKU W TEOPUM BEpPOSTHOCTEHN) U



«l'eomerpus». lIporpaMmoli 10 MaTeéMaTHKE BBOIUTCA CaMOCTOSATEIBHBIN
y4eOHbIN Kypc «BeposiTHOCTh U CTATUCTHKA.

OO6miee YMCIO 4acoB, PEKOMEHJOBAHHBIX JISI U3y4€HUsT MaTeMaTUKu (0a30BbIN
YPOBEHb) Ha YPOBHE OCHOBHOTO 00mero obpazoBanwms, — 952 gaca: B 5 kimacce —
170 gacoB (5 yacoB B Hejeno), B 6 kinacce — 170 gacoB (5 4acoB B Henelno), B 7
kiacce — 204 gaca (6 yacoB B Hejento), B 8 kiacce — 204 yaca (6 yacoB B
Heneno), B 9 kmacce — 204 daca (6 yacoB B Henento). B mensax opranuzanuu
CUCTEMBI TTOBTOPCHHSI U JTMKBHUIAINHA YICOHBIX AE(MUIIUTOB, BHISIBICHHBIX B XOIY
OIICHOYHBIX TIpoIeayp B 9 kimacce moOaBieHo: Ha y4eOHBIH Kypc « Anrebpa» 8
4acoB U Ha yueOHbIN Kypc « ['eomeTpusi» 8 yacos.

IHNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMbI
YYEBHOI'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yJbTaThl OCBOCHHUS MpOrpamMMmbl Y4YeOHOro Kypca
«MareMaTnka» XapakTepu3yrTCs:

1) maTpuoTHYECKOEe BOCIIUTAHUE:

IPOSIBJICHUEM HHTEpPECAa K NPOLUIOMY U  HACTOALIEMY POCCHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHIKEHUSIM  POCCUHCKHX
MAaTeMaTUKOB M POCCUMCKOW MATEMaTUYECKOW IIKOJIbI, K MCHOJIb30BAHUIO 3THUX
JOCTHXKEHHUM B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpakKIaHCKOe H TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN IpakAaHWHA U pealu3aliu ero
npaB, IMpPEACTaBICHHMEM O MAaTeMaTHYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
pa3MuYHBIX CTPYKTYp, SBJICHHUM, IpoLEeAyp I'pa)JIaHCKOro olmiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXAEHUIO 3THUECKUX MPOOIEM, CBSI3aHHBIX
C IPAaKTUYECKUM IPUMEHEHUEM JOCTMKEHUW HAyKW, OCO3HAHUEM BaXXHOCTH
MOPaJIbHO-3TUYECKUX IIPUHLIUIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHUBHOE Y4YacTHE B PELICHHWM MPAKTUYECKHX 3a]ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM BAXXHOCTH MAaTEMATHYECKOIO
oOpa3oBaHUsl Ha MPOTSHKEHUM BCEH JKU3HU JJIA YCHEHIHOW MPOQECCHOHATBHON
JESITEIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM MHIANBUAYAIbHON TPAEKTOPUH 00Pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYEeCKOe BOCIIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETHYECKOMY BOCHPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3aJay, PEUICHHM, PacCyX JACHUH, YMEHHUIO BHUJACTbH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;



5) HeHHOCTH HAYYHOTO MO3HAHUS:



OpHEHTalUMel B JEATEIBHOCTM HAa COBPEMEHHYK) CHCTEMY HAy4HBIX
IPEJICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
o0miecTBa, MOHMMAHUEM MaTEMaTHUYECKOM HAyKH Kak CQepbl YeIOBEYECKOU
NEATEIIBHOCTH, JTallOB €€ Pa3sBUTUA U 3HAYMMOCTH Ul PA3BUTHUA LIMBUIIU3ALUMY,
OBJIQJICHUEM SI3BIKOM MATE€MAaTHUKH M MATEMATUYECKOW KYJIbTYpOW KaK CpPEACTBOM
IIO3HAHUS MHpPA, OBJIAJICHHEM IPOCTEHMIIMMU HABBIKAMM HCCIEAOBATEIBCKOU
NEATEIbHOCTH;

6) ¢u3nyeckoe BocmUTaHHE, (POPMUPOBAHUE KYJBTYPbI 310POBbSI H
IMOLMOHAJIBHOIO 0J1arONOy YU :

FOTOBHOCTBIO IPUMEHATH MAaTEMaTUYECKUE 3HAHUS B HHTEPECax CBOErO
300pOBBS, BEIEHUSA  3A0pPOBOrOo  oOpa3a KU3HM  (30pOBOE  IIUTAHHE,
cOaaHCUPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peEryJspHas Quandeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBblKa pe(IEKCUU, NPU3HAHHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ IpaBa JIPyroro 4eJoBeKa;

7) 3K0JI0THYECKO€e BOCTIUTAHUE:

OpHMEHTAlMEl HAa NPUMEHEHUE MATEMAaTUYECKUX 3HAHWM Ul pELUCHUs 3a1ay
B 00JIaCTU COXPAHHOCTH OKpY>KAlOUIEH Cpeabl, IJIAHUPOBAHUS TMOCTYNKOB U
OLICHKM MX BO3MOXHBIX IIOCIE€ACTBUM I OKPYXKAIOLIEH Cpeabl, OCO3HAHUEM
r7100aJpHOTO XapakTepa 3KOJOTHYECKUX MPOo0JieM U MyTel X peleHus;

8) aganTanusi K M3MEHSIIOIMHMCS YCJOBHSIM COIMAJIbHOI W MPUPOTHOI
cpeasbl:

TOTOBHOCTBIO K JEUCTBUSAM B YCJIOBUAX HEONPENEIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO IESATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCS Yy APYTHX JIOJEH, MPUOOpeTaTb B COBMECTHOW JEATEIbHOCTH
HOBBI€ 3HAHUS, HABBIKU U KOMIIETCHIIMU U3 OIIbITA IPYIUX;

HEOOXOAMMOCThIO B (POPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIIE
(bopMyIMpoBaTh UJIEH, MOHITHS, TUIIOTE3bl 00 OOBEKTaX U SIBICHUSX, B TOM UHUCIE
paHee HEU3BECTHBIX, OCO3HaBaThb Je(QUUUTHl COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEN, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaThb  CTPECCOBYIO  CHUTyalUlO, BOCIHPUHHMMATH
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOMIMI KOHTpPMEp, KOPPEKTHUPOBATH
IpPUHUMAaeMble pelIeHUuss U AeUcTBUs, (OPMYyIHUPOBATh M OICHUBATh PHUCKH U
NOCNEACTBUS, (POPMHUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIEC YUeOHbIE 1eCTBUSA

Bba3oBble JJornueckue a1eiicTBUA:
e BBUBJSITH U XapPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKM MaTEMaTUUYECKUX
OOBEKTOB, TOHSATHH, OTHOIIEHUH MEXIy MOHATHUSMHU, (DOPMYTHUPOBATH



OTIpENICICHUs]  TIOHATHM, YCTaHABIMBATh  CYIICCTBEHHBIM  MPU3HAK
Kiaccu(ukanuy, OCHOBaHUA i OOOOIIEHHS U CpPaBHEHUS, KPUTEPUU
MPOBOJIMMOTI0 aHAJTN3A;

BOCIIpUHUMATh,  (QopMyIupoBaTh W  MpeoOpa3oBbIBaTh  CYXKICHUSA!
YTBEPAUTEIIbHbIE U OTpUIATEIbHBIC, €AUHUYHbIC, YacCTHbIE W OOIUIHE,
YCIIOBHBIE;

BBISIBIIATH ~ MAaTEMaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeurss B (akTax, JAHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX,
npeajiaraTb KpUTEpUU sl BBISIBJICHUS] 3aKOHOMEPHOCTEH U MMPOTUBOPEUUI;
JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHBHBIX WU
WHYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

pazOupaTh T0Ka3aTEIbCTBA MATEMATHUYCCKUX YTBEPKICHUNA (TIPSIMBIC U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSTEIBHO HECIIOXHBIC OKA3aTeIbCTBA
MaTeMaTH4ecKnX (DAKTOB, BBICTpAWBATh APTYMEHTAIUIO, TPUBOJWTH
PUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIlCHUs, BbIOUpPATh HauOoNee MNOAXOMAINMN C Yy4ETOM
CaMOCTOSITEIILHO BBIJICICHHBIX KPUTCPHUEB).

Ba3oBnle ucciaenoBatebCcKue 1eMCTBYA.

HCIIOJIB30BaTh BOIPOCHI KaK HMCCIICAOBATEIBCKHN WHCTPYMEHT ITO3HAHUS,
(bopMyaMpoBaTh BOMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MpoOIemMy,
CaMOCTOSATENILHO yCTaHABJIMBaTh HMCKOMOE | JaHHOEe, (OPMHPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3HUIIUI0, MHEHHUE,

MPOBOJUTh TIO CaMOCTOSATEIHLHO COCTABJICHHOMY TUIAaHY HECIIOKHBINA
AKCTICPUMEHT, HEOOJIBIIIOE HCCIIEIOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHIECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOMH;
CaMOCTOSITeNIbHO (hOPMYJIUPOBATH O00OOIIEHUS M BBIBOJABI MO pe3yJibTaTaM
MPOBENEHHOTO HAOJIONCHMS, HWCCICAOBAHMS, OIICHWUBATH JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

IIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpoIlecca, a TakKXe BBIJIBUTATh
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6Gora c undgopmanmueii:

BBISIBJIAITH HEJIOCTATOYHOCTh M M30BITOYHOCTH HMHGOpMAIMH, JaHHBIX,
HEOOXOUMBIX JIJIsl peLIeHUs 3a1a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh M HHTEPHPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIAOB U (OPM IIPEICTABIICHNUS,

BbIOMpaTh (OpMy MpeacTaBiIeHUs HHPOPMALMK W WUIIOCTPUPOBATH
pellaeMble 3aJaud  CXE€MaMH, JuarpamMmami, HWHOW Trpa@ukoil U ux
KOMOWHAIUSIMU;



OLICHMBATh HAAEKHOCTh HH(OPMALMU MO KPUTEPHUSIM, MPEATOKEHHBIM
YUUTENNEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH:

BOCIIPUHUMATh U (DOPMYITUPOBAThH CYkKJACHHUS B COOTBETCTBUU C YCIOBUAMHU
U LETSIMU OOIIEeHHUS], SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M MUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy PEILICHUS
3a/1aul, KOMMEHTUPOBATh MOJYYCHHBIN pe3yIbTarT;

B X0JIe 00CYX/I€HHsI 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYX AAaE€MOU TEMBI,
npoOJIeMBbl, perraeMoi 3ajaun, BhICKa3blBaTh MUJI€U, HAllEJICHHBIE HA TIOUCK
pEelIeHUs, COIMOCTaBISITh CBOM CYXICHUS C CYXACHUSMH JPYTrUX
YYaCTHUKOB Juajora, OoOHapy>KUBaTh pa3IUuU€ U CXOJCTBO MO3UIUH, B
KOPPEKTHOU popme GopMyIUpOBaTh pa3HOTIIACHS, CBOM BO3PAKECHHUS;
MPEACTABIATh pEe3yIabTaThI peleHus 3a/1a4H, AKCIEPUMEHTA,
UCCJIEIOBAHMUS, TTPOEKTA, CAMOCTOATEILHO BHIOUPATh (hOPMAT BBHICTYIUICHUS
C Y4ETOM 3aj1a4 MPE3CHTAIMU U OCOOCHHOCTEHN ay/IUTOPUH;

MOHMMATh U UCIOJIh30BaTh MPEUMYIIIECTBA KOMAaH/IHOW U UHAUBUYyaIbHON
paboThI MpHU pEIIEHNH YYEOHBIX MaTEMaTHYECKUX 3a/1aY;

MPUHUMATh 1IE€Jb COBMECTHOM IEATEIbHOCTH, MUIAHUPOBATh OPTaHHU3aLINI0
COBMECTHOM paboOThl, pachpeneisaTb BUIbl pPabOT, JOTrOBapUBATHCA,
o0CyXIaTh MPOLIECC U pe3yabTaT padboThl, 00001aTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TIpynmnoBbIX (opmax pabotel (0OCyxIeHus, 0OMeH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BHITOIHSATH CBOIO YaCTh paOOThI
U KOODJIMHHUPOBATH CBOM JACHCTBHS C JPYIMMH YJE€HAMH KOMAaHbI,
OIICHUBATh KAue€CTBO CBOEr0 BKJIaJia B OONIMI MPOAYKT IO KPUTEPHUSIM,
c(hOopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJCHCTBHUS.

PeryasiTuBHbIC YHUBEpPCaIbHbIE Y4eOHbIE 1eiiCTBUS

Camoopranu3anus:

CaMOCTOATEJIBHO COCTABJIAThH IJIAH, QITOPUTM pPELICHHs 3aJadyd (WIH €ro
4acTh), BBIOMpaTh CHOCOO pelIeHUs ¢ Y4ETOM HMMEIOIIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBaTb M KOPPEKTHUPOBATH
BapUaAHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIN HHTEJVICKT:

BJIAQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECcCa U pe3yibTaTa
peILIECHNs] MaTEMAaTUYECKOM 3a/1a4u;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPU PEIICHUU 3a1a4H,
BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;



e OLEHUBATH COOTBETCTBUE PE3YyJIbTaTa ACATEIBHOCTH MOCTABICHHOW LEIN U
YCIIOBUSIM, OOBSCHATH NMPUUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS LEIH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

NNPEIMETHBIE PE3YJIBTATbBI

[TpenMeTHBIE pe3yabTaThl OCBOECHHUS IPOrPAMMBI 110 MATEMATUKE MIPEICTABICHBI

10 rojiaM o0y4YeHus B CIEAYIOIINX pa3jienax MporpaMMbl B paMKaxX OTHEJIbHBIX

yueOHBIX KypcoB: B 5—6 kiaccax — Kypca «MaremaTtukay, B /-9 kmaccax —

KypcoB «AnreOpa», «I'eoMmerpus», «BeposSsTHOCTh M CTATUCTHUKAY.
MATEMATHKA 5 - 6 KIIACCbI

INOACHUTEJIBHASA 3AIINCKA

[TpropuTeTHBIMH LIETIMHU 00Y4YeHHUS MaTeMaTHKE B 5—6 Kiraccax sBISIOTCS:

e IMpPOAOKEHHE (OPMHUPOBAHUSI OCHOBHBIX MAaTEMATUYECKUX IOHSATHIM
(uncno, BenuYMHA, TeoMeTpuyeckas (urypa), 0oOECHeUHBAOIIUX
IPEEMCTBEHHOCTh M TMEPCHEKTUBHOCTh MaTEeMAaTUYECKOTO OOpa30BaHMs
00yJaroIuXCs;

e pa3BUTUE  UHTEIUIEKTYaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEM
oOy4JarommMxcsi, MO3HABAaTEIbHON  AKTHUBHOCTH,  HCCIIEOBATEIbCKUX
YMEHUH, HHTEpECA K U3yUYECHHUIO MaTEMATUKH;

e TOJIBEJICHUE OOYYarOMIMXCS HA JOCTYIHOM JJIsi HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MAaTEMaTUKH U OKPY’KAIOIIETO MUPA;

e (opmupoBanne (QyHKIMOHAIBHOM  MaTeMaTUYECKOW TIPaMOTHOCTH:
YMEHUS paclio3HaBaTh MaTEMATUUECKUE OOBEKThI B PEAIbHBIX KU3HEHHBIX
CUTyallUsIX, MPUMEHSTh OCBOEHHBbIE YMEHHMsS Ui DPEIICHUS NPAKTUKO-
OPUEHTHUPOBAHHBIX 33]1a4, HHTEPIIPETUPOBATH MOJYYECHHBIE PE3YJIbTAThl U
OLICHMBATh UX HAa COOTBETCTBUE NPAKTUYECKON CUTYaLIHUH.

OcHOBHBIE JIMHHM COJEpKaHWsS Kypca MaTeMaThuku B S5—6 Kiaccax —
apupmeTnyeckas M TE€OMETPUYECKas, KOTOpbI€ pa3BUBAIOTCS MNapaylieiabHO,
Ka)KJ1asl B COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJIHAKO, HE HE3aBUCHMO O[HA OT
JIPYyTrOM, a B TECHOM KOHTAaKTE€ W B3aMMOJECUCTBUU. Takke B Kypce MaTeMaTHUKHU
POUCXOAUT 3HAKOMCTBO C 3JIEMEHTAMH aJreOpbl U OMUCATENbHOM CTaTUCTHKH.

Nzyuenne apudmMeTnyeckoro mMaTepuana HauMHAETCS CO CUCTEMAaTHU3allH U
Pa3BUTHUSl 3HAHMM O HATYpaJbHBIX YHUCIAX, MOJYYEHHBIX HAa YPOBHE HAYaJIbHOIO
oOmrero oOpazoBanus. [Ipyu 3TOM COBEpIIEHCTBOBAHWE BBIUUCIUTEILHON TEXHUKU
U (QOpMHUpPOBAHUE HOBBIX TEOPETUYECKUX 3HAHUNA COYETAeTCd C pa3BUTHEM
BBIUHCIUTENBHON KyJIbTYphbl, B YaCTHOCTH C OOYYEHHEM MPOCTEHIIUM MpHEMaM
NPUKUJIKA M OLICHKU PE3yJbTaTOB BbIUMCIEHUN. M3yueHue HaTypallbHbIX 4YHCell
npojoiKaeTcs B 6 Kiacce 3HAKOMCTBOM C HayaJbHBIMHU TOHSTHSIMU TEOPUU
JEIMMOCTH.



Havano wu3ydeHus OOBIKHOBEHHBIX M JAECATUYHBIX APOOEW OTHECEHO K 5
KJ1acCy. DTO MEPBBIM 3Tal B OCBOEHUU Jpo0eH, Korja MPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMH HJI€SIMH, IOHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHue 0ObIKHOBEHHBIX
IpobOeil B MONHOM 00BbEME MPEAIIECTBYET M3YUEHUIO JNECATUYHBIX APOOEH, uTO
[eJIeCO00Pa3HO C TOYKH 3PEHUS] JIOTUKU H3JI0KEHHs] YHCIOBOW JIMHUHW, KOT/a
npaBwia JCHCTBUM C JAECATUYHBIMUA JpOOSIMH MOXKHO OOOCHOBAaTh YK€
U3BECTHBIMM QJITOPUTMAaMH BBIIIOJHEHUS AEUCTBUI C OOBIKHOBEHHBIMHU JIPOOSMHU.
3HAKOMCTBO C JIECATUYHBIMHU JPOOSIMU PACIIUPUT BO3MOXKHOCTHU JUJISI TOHUMAHHUSA
00y4aIOIUMUCS MPUKIATHOTO MPUMEHEHUSI HOBOM 3alUCH MPH U3YYCHUH IPYTHX
NPEIMETOB M MPU MPAKTHYECKOM HCNOIb30BaHMM. K 6 Kiaccy oTHECEH BTOpou
Tall B HM3Y4YEHUW JApoOeil, rae NPOUCXOJUT COBEPLICHCTBOBAHWE HABBIKOB
CpaBHEHHS U TpeoOpazoBaHusi ApoOel, OCBOEHUE HOBBIX BBIYMCIUTEIBHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYHUCICHUN, B TOM 4YHCIE 3HAYCHUU
BBIPKEHUI, COAEPKAUUX U OOBIKHOBEHHBIE, U IECATUYHBIE IPOOH, YCTAHOBJICHHUE
CBSA3E€H MEXAY HUMH, PACCMOTPEHHE MPUEMOB PEIICHUS 3a]1a4 Ha Apoou. B Havaie
6 KJ1acca MpOUCXOAUT 3HAKOMCTBO C TIOHSITHEM IPOLIECHTA.

OCOOEHHOCTBIO HM3YyYEHHs] TOJOKHUTEIbHBIX M OTPHUIATENIbHBIX YHCEN
ABJISIETCA TO, YTO OHU TAK)KE€ MOTYT PAaCCMATPUBATHCS B HECKOJIBKO JTamnoB. B 6
KJlacce B Hadaje Hu3ydeHus TeMbl «lloJIoKUTENbHbIE M OTPULIATEIBHBIE YUCIIA»
BbACIsIeTcsl noareMa «llensle wucna», B paMKax KOTOPOM 3HAKOMCTBO C
OTpULATEIBHBIMM  YHMCJIAMH M JCHUCTBUAMM  C  IOJIOKUTEIBHBIMH U
OTPULIATENBHBIMU YUCIAMHA IPOUCXOAUT HA OCHOBE COAEPKATENBHOTO IMOIXOJA.
DTO MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMUTH OOYYAIOLIMXCS MPAKTUYECKU
CO BCEMH OCHOBHBIMHU MOHATHSIMHU TEMBI, B TOM YHUCJIE U C MPaBUJIAMHU 3HAKOB MpHU
BBITIOJIHEHUU apu(MeTHdecKux AeucTBuil. M3ydeHue parroHalbHBIX YHCeN Ha
ATOM HE 3aKOHYMTCS, a OyJIeT MPOJIOJKEHO B Kypce anredpsl 7 Kiacca.

[Ipu 00y4yeHUM pelIeHHIO TEKCTOBBIX 3ajady B 5—6 Kiaccax HMCMIOJIb3YIOTCA
apupmeTnyeckue npuémsl pemrenud. [Ipu oTpaboTke BHIYMCIUTEIBHBIX HABBIKOB B
5—6 Kjaccax paccMaTpHUBAIOTCS TEKCTOBBIE 3aJa4yd CIEAYIOIINX BUIOB: 33a4M Ha
JIBUKEHHE, HA YacTH, Ha TMOKYNKH, Ha pPadOTy M TNPOU3BOAUTEIBHOCTH, HA
MPOLIEHTHI, HA OTHOILIEHUA U Tiponopiuu. O0yyaromuecs 3HaKOMATCS ¢ IpUEMaMu
pemieHust 3aiad  nepeOopoM BO3MOXKHBIX BAapUAHTOB, ydaTcsi padoTaTh C
uH(dopMaIuen, mpeacTaBIeHHON B (hopMe TaOIHI] HIIA JUATPAMM.

B  mporpamme yuebHOoro kypca «Marematuka» — MOpPEeIyCMOTPEHO
(dbopMupoBaHUE MPONEACBTUUECKUX alredpandeckux mpenacraBieHuil. byksa kak
CUMBOJI HEKOTOPOTO 4YHCJa B 3aBUCUMOCTM OT MAaTEMAaTHYECKOIO KOHTEKCTA
BBOJIUTCSl TOCTENEHHO. DyKBEHHass CMMBOJMKAa IIUPOKO MCHOJIB3YETCS MPEXKIE
BCErO JJIsl 3alucH OOIIMX YTBEPXKIEHUN W MpeIoKeHUH, GopMys, B 4aCTHOCTU
JUTSl BBIYMCIIEHUSI TEOMETPUYECKUX BEJIUYHH, B KAUECTBE «3aMECTUTEIS) YUCIIA.



B mporpamme yuebHoro kypca «MaTemaTtukay NpeACTaBiI€HA HarJsAHAS
reoOMeTpus, HaIpaBJeHHas HA  pa3BUTHUE o0Opa3Horo MBIIIIJICHUS,
MPOCTPAHCTBEHHOT'O BOOOPaXKEHHUSI, N300pa3UTEIbHBIX YMEHHUA. JTO BaXKHBIN 3Tall
B M3YyUYCHHUHU T€OMETPHUH, KOTOPBIM OCYIIECTBISETCS Ha HATJISAHO-TIPAKTHUYECKOM
YPOBHE, OMMUPAETCS Ha HAIISIHO-00pa3HOE MbIIUIEHUE OOydaromuxcsa. bomibias
pOJIb  OTBOJUTCS  MPAKTUYECKON  JAEATETbHOCTH, OMBITY, OKCIEPUMEHTY,
MozenupoBaHuio. OOyJaronmecss 3HaKOMSTCSI ¢ T€OMETPUUECKUMU (PUTypamMu Ha
IJIOCKOCTH M B TPOCTPAHCTBE, ¢ MX MPOCTEHIIMMH KOHDUTYpaIUsMHU, ydaTcs
n300pakaTh MX Ha HEITMHOBAHHOM M KieT4aToM Oymare, paccMaTpUBAaIOT HUX
IIPOCTENIINE CBOWCTBA. B mporecce u3ydyeHHsl HarasgHOM TE€OMETPUM 3HAHUS,
MOJyYECHHbIE OOY4YarOIIMMUCS Ha YPOBHE HAYaJIbHOTO OOIIEero 00pa3oBaHuUs,
CUCTEMATU3UPYIOTCS U PACILIUPSIIOTCS.

CornacHo yuyeOHOMYy IIaHy B 5—6 KilaccaX H3y4aeTcs WHTErPUPOBAaHHBIN
npeaMer «MartemaThKa», KOTOpBIM BKIIOYaeT apuMeTHyecKui maTtepuan u
HaIJSIHYI0O T€OMETPHUIO, a TaKKe IPOIEIEBTUYECKHE CBEICHUS W3 aireOpsl,
AJIEMEHTBI JJOTUKH U Hayajla ONUCATENbHOW CTaTUCTUKH.

Ha u3ydenne yueOHOro kypca «Maremaruka» orBoautcs 340 yacoB: B 5
kimacce — 170 gacoB (5 wacoB B Hememio), B 6 kimacce — 170 4gacoB (5 yacoB B
HEJICITIO).

COAEPKXAHUE OBYYEHUA
5 KUIACC

HarypaJjbHble 4ucjia 1 HyJ1b

Harypansnoe umcno. Psg narypanbabix uncen. Yuciao 0. M3obpaxkenue
HaTypaJIbHBIX YHCENl TOYKAMH Ha KOOPJIMHATHOU (YHUCIIOBOM) MPSIMOIA.

[lo3unmonHasg cucremMa cuMcieHus. Pumckas HyMmepanuss Kak HpHUMED
HEIO3ULMOHHOM CUCTEMBI CUUCIeHUs. [lecaTuuHas cucteMa CUUCIICHHUS.

CpaBHEHHE HATypaJIbHBIX YHCEN, CPABHEHHE HATYPaJIbHBIX YUCET C HYJEM.
CnocoObl cpaBHeHMsI. OKpyTJIeHHE HATypajIbHbIX YUCET.

CrioxeHne HaTypaJbHBIX YMCEN, CBOMCTBO HYJS IIPU CIIOKEHUU. Brluntanue
KaK JeiicTBUE, 00paTHOE CIOXKEHHIO. Y MHOKEHHME HATypaJIbHbIX YMCENl, CBOMCTBA
HyJAs M €JWHULBI 0pU YMHOXEeHHH. [lenenuwe xkak pelicTBue, o0OpaTHOE
YMHOXEHUIO. KOMIIOHEHTBI JEUCTBUM, CBA3b MEXAy HUMH. [IpoBepka pesyinbrara
apumeTndyeckoro aedcTBud. llepeMecTUTENbHOE W COYETATEIBLHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUST M YMHOXEHHUSI, PACIPEICIUTEIbHOE CBOWCTBO (3aKOH)
YMHOKECHHUS.

Hcnonp3oBanue OykB /i 0003HAUYEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3aIlliCH
CBOMCTB apu(METHUECKHUX JACHCTBUM.



JlenuTenn M KpaTHbIE YHCIA, pa3jokeHWe Ha MHoxutenu. lIpocteie u
coctaBHble yucina. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ octaTKoM.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJIeM. 3aluCh YUCIA B BHJIE CYMMBI
Pa3psIHBIX ClIaraeMbix.

UucnoBoe BBIpAKECHUE. BBIYMCIEHUWE 3HAYEHUN YHCIOBBIX BBIPAXKEHUN,
MOPSIAOK  BBIMIOJHEHUsA  JelcTBUU.  Mcmonp30BaHME  MPU  BBIYMCIEHUAX
NEePEMECTUTENIBHOTO W COYETATEIbHOTO CBOWMCTB (3aKOHOB) CJIOKEHUS U
YMHOXEHUSI, pacTpeIeTUTEILHOIO CBOMCTBA YMHOXKEHUSI.

Apodu

[IpeacraBinenre o JApoOM Kak crnoco0e 3alucHd  YacTU  BEJIUYUHBI.
OObikHOBeHHBIE ApoOu. I[lpaBuibHBIE W HempaBWibHbIE JpoOu. CmerniaHHas
JIpoOb, TPENCTABICHUE CMEIIAHHOW JapoOM B BHJAEC HENPaBUIBLHOW JpoOu U
BBIJICJICHUE 1IEJI0OM YacTH 4YMCJIa U3 HENpaBWIbHOUN Ipobdu. N3o0paxenue apodeit
TOYKaMH Ha YUCIOBOM npsiMoii. OCHOBHOE CBOMCTBO apodu. CokpallieHue apooei.
[IpuBenenue npodbu Kk HOBOoMY 3HaMeHaTemo. CpaBHEHUE APOOECH.

CrnoxeHre ¥ BbIUUTAHUE JIpoOeh. YMHOKEHHUE U JeJIeHUe JIpoOei, B3auMHO
oOpatHble qpodu. HaxoxkaeHue 4acTu 1eaoro U 1eoro Mo ero 4acTu.

Hlecatuunas 3anuch apoOeit. IlpeacrtaBineHue aecATUUHOW ApoOU B BUIE
OObIKHOBEHHOH. WM300pakeHne ACCATUYHBIX JApoOei TOYKaMU Ha YHMCIOBOU
npsimoii. CpaBHEHUE NECSITHUHBIX TPOOEH.

Apudmerrueckue JEUCTBUS C JAECATUYHBIMU JpoOsimMu. OkpyriieHue
JECATUYHBIX APOOEH.

PemieHue TeKCTOBBIX 32124

Pemenne TeKCTOBBIX 3alay  apu@meTHdyeckuM cnocobom. Pemienue
JOTUYECKUX 3ajad. Permenue 3agad mepeOOpoOM BCeX BO3MOXKHBIX BapHUAHTOB.
Hcrnonb3oBanue mpu perieHuu 3a7a4 Ta0IUI] U CXEM.

Pemienne 3amgay, coiepkKaliMxX 3aBUCHMOCTH, CBSI3BIBAIONINE BEIUYUHBI:
CKOpPOCTh, BpEeMsl, pPacCTOSIHHWE, I1I€Ha, KOJIMYECTBO, CTOMMOCTb. EJIMHUIIBI
U3MEpPEHUs: Macchl, 00BbEMa, IIEHBI, PACCTOSIHHS, BpEeMEHH, CKOpocTh. CBs3b
MEXK]ly €AMHUIIAMH U3MEPEHUS KaXK/I0M BEJIMYUHBI.

Pemenre oCHOBHBIX 3a/1a4 Ha IpoOH.

[IpencrapiieHre TaHHBIX B BUJIE TAOIHII, CTOJIOYATHIX AUATPAMM.

Harasignas reomerpust

Harmsinaele mpencraBieHuss o (¢urypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIy4, YIroJl, JIOMaHas, MHOIOYTOJIbHUK, OKPY>KHOCTB, Kpyr. Yrodi. IIpsamoi,
OCTPBIH, TYIION U Pa3BEPHYTHIN YIIBL.

JlnrnHa oTpe3ka, METPUUECKHUE €IUHUIIBI JUIMHBIL. [[JTMHA JTOMaHOM, TEPUMET]
MHOTOYTroJibHUKa. MI3MepeHre U NOCTPOCHHE YIJIOB C HOMOIIbIO TPAHCIIOPTHUPA.



Harnsguele mpeacraBneHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
MPSIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE PUTYD.

N3o0paxkenne ¢uryp, B ToM uuciae Ha kierdator Oymare. Iloctpoenue
KOHQUTYypaluii U3 yacTeil mpsIMOM, OKPYKHOCTH Ha HETMHOBAHHON W KJIETYATON
Oymare. Mcrniosnb30BaHrEe CBOMCTB CTOPOH U YTIIOB IPSIMOYTOJIbHUKA, KBaJIpaTa.

[Imomaae TPSAMOYTOJbHMKA M  MHOTOYTOJIbBHHKOB, COCTABJIEHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM 4HCle (UTYp, U300paKEHHBIX Ha KJeT4aTod Oymare.
EnvHuner uamepenns miomaiu.

Harnsgaeie npeactaBiaeHus O MPOCTPAHCTBEHHBIX (PUTypax: MPSMOYTOJIbHBIHN
napaienenunen, — kKyo, — MHororpaHHuku.  M3o0paxkeHue — mpocTermmx
MHOrorpaHHukoB. Pa3Béprku kyOa u mnapamienenunena. Co3gaHue Mopenei
MHOTOIPAaHHHUKOB (M3 OyMaru, NpOBOJIOKH, IUNTACTUIIMHA U IPYTUX MaTEPHUAIIOB).

O0BEM TPSAMOYTOJBLHOIO Mapajuienenunena, Kyoa. EnuHuiel u3MepeHus
o0BEMa.

6 KJIACC

HartypajbHble unciia

ApudmeTnyeckue NEUCTBHUSA C MHOTO3HAYHBIMU HATypaJbHBIMH YHCJIAMHU.
UucnoBele  BBIpaXKEHUs, TOPSJAOK  JEHCTBUH,  HCIOJIB30BAaHHE  CKOOOK.
Hcnonb30BaHWEe TpU BBIYMCICHUAX TEPEMECTUTEIIBHOTO M COYETaTEJIbHOTO
CBOMCTB CIJIOKEHUS W YMHOXXEHHUS, PACHpPEACIUTEIHLHOTO CBONCTBA YMHOMEHUS.
OxkpyryieHue HATypaJIbHBIX YUCET.

Jlenutenu m KpaTHbIC YUCIIa, HAUOOJBIINN OOIIUN AEIUTENh U HAUMEHBIIIEe
obmee kpaTHoe. JleTMMOCTh CYMMBI U POM3BEIeHUsI. JleleHne ¢ 0CTaTKOM.

Jpoou

OOGbIKHOBEHHas1 JApoOb, OCHOBHOE CBOWMCTBO ApOoOHU, COKpalleHue apooeil.
CpaBHeHure U ynopsiiourBanue apooeii. Pemenue 3a1a4 Ha HaX0XKJICHHE YaCTH OT
IIEJIOTO W IeJoro mo ero vacth. J[poOHoe 4YHuciIo Kak pe3yibTaT ACICHUS.
[IpencraBienue AeCATUYHON IPpoOU B BUE OOBIKHOBEHHOU JAPOOU U BO3MOXKHOCTD
MpeCTaBICHUs] OOBIKHOBEHHOM JIpoOM B BUJE JACCATUYHOM. JlecsTuuHbIe Tpodu 1
MeTpruUecKasi cucremMa Mep. ApudMeTHIECKHUE TCUCTBUS U YUCIOBBIC BBIPAKCHUS
C OOBIKHOBEHHBIMH M JICCSITUIHBIMH JIPOOSIMH.

OtHomienue. JleneHue B JaHHOM OTHOIIEHHMH. MacmTab, HTpOmopIIus.
[IprumeHenune nponopuui Ipy peLICHUH 3a1ay.

[Tonstue mpoiieHTa. Beiuncienne npoleHTa OT BETUYUHBI U BEJIMUYUHBI 110 €€
MPOIICHTY. BhIpakeHrne MpPOIEHTOB JCCATUYHBIMH ApoOsiMu. PerneHue 3amayd Ha
MPOILICHTHI. BhIpaxkeHne OTHOIICHUS BEJIMUYMH B MPOLICHTAX.

IHonoxuTeNbHBIE M OTPULIATEIbHBIE YHCJIA

[TomoxurenbHple U OTpULATENbHBIE 4Yncia. Llemble uncna. Monynpe uncina,
reOMEeTpUYEeCKasl HMHTEpIpeTanus MOy uucna. M3o00pakeHue uyucen Ha



KOOpJIMHATHOM  mpsaAMoi. YucimoBele  nmpomMexyTku. CpaBHEHUE  YHCENl.
ApudpmeTnueckue JeMCTBUS C MOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YU CIIAMHU.

[IpsmoyrosibHas cucremMa KOOpAMHAT Ha INIOCKOCTH. KoopamHaTel TOUKHM Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoenne Touek u Guryp Ha KOOpJUHATHOMN
IUIOCKOCTH.

BykBeHHbIe BbIpa:KeHUS

[Ipumenenne OykB Il 3alMCH  MaTEMaTHUYECKUX  BBIPAKCHUU U
npemtoxkennii. CBOWCTBa apu(pMETHISCKUX JNEHCTBUNA. ByKBEeHHBIC BBIpAKCHUS U
YUCJIOBBIE IIOJCTAaHOBKH. DYKBEHHBIE pPaBEHCTBA, HAXOXKICHUE HEU3BECTHOIO
KOMIOHeHTa. Dopmynbl, (HopMynbl NEpUMETpa M IUIOMIAAU HPSAMOYTOJIbHUKA,
KBaJpaTa, 00bEMa mapasesnenumea u Kyoa.

Penienne TeKCTOBBIX 32124

Pemenue TekcTOBBIX 3amad  apupMeTHUECKUM crocoboMm. Pemenue
JOTHYECKHX 3a7ad. Perenue 3a1ad nepebopoM BceX BO3ZMOKHBIX BAPUAHTOB.

Pemenne 3agad, conepkamux 3aBUCUMOCTH, CBS3BIBAIOLIIUX BEIUYHHBIL:
CKOPOCTB, BpeMs, pacCTosIHHUE, LIECHA, KOJIMYECTBO, CTOUMOCTB,
IIPOU3BOAUTENILHOCTh, BpeMs, O00BEM padoThl. ENMHHIIBI M3MEPEHHs: MAacChl,
CTOMMOCTH, PacCTOSHUS, BPEMEHH, CKOpPOCTH. CBsA3b MEXAYy €IUHULAMU
WU3MEPEHHUsI KaXK10M BEJTUYHHBI.

Pemienne 3amad, CBSI3aHHBIX C OTHOILIEHHWEM, IPONOPLUHAOHAIBHOCTHIO
BEJIMYMH, MPOIIEHTAMU; PEIIEHHE OCHOBHBIX 3a]1a4 Ha IpOOU U MPOLIEHTHI.

OueHka W TpUKUIKA, OKpyriaeHue pesyibrata. CocTaBieHHE OyKBEHHBIX
BBIPKEHUI 10 YCIOBUIO 3a/1a4U.

[IpeacTaBieHre JaHHBIX C MOMOUIbIO Tabmuu W jnuarpamm. CronOyartbie
JUarpaMMbl: YTEHUE U MIOCTPOECHKE. UTEHNE KPYTOBBIX JUATPAMM.

HarasiaiHas reomerpust

Harnsanele npencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTpE30K, JIy4, YroJl, JOMaHasi, MHOIOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

B3anmHoe pacnosiokeHue IBYX NpPSMBIX Ha IUIOCKOCTH, IapajulesibHbIE
npsiMble, TEPHNEHIUKYISIpHbIE TpsiMble. VI3MepeHue pacCTOSHU: MEXIy ABYMs
TOYKaMH, OT TOYKH 10 IPSIMOM, JJIMHA MapuIpyTa Ha KBaApPaTHOU CETKE.

N3mepeHne M NOCTpPOEHHE YIIOB C IIOMOILIBIO TpaHcmoprupa. Bunel
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSIMOYTOJIBHBIN, TYIIOYTOJIbHBIN,
paBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeThIpEXYTOIbHUK, IPUMEPHI
YETBIPEXYTOJIBHUKOB. [IpsIMOYroNbHUK, KBAaApAT: UCIIOJIb30BAHNUE CBOMCTB CTOPOH,
yIi0B, auaroHaneid. M3o0paxkeHue reoMeTpudeckux (QUryp Ha HEIMHOBAHHOMU
OymMare ¢ UCIOJNb30BAHUEM LHMPKYJS, JHMHEHKH, YTOJIbHUKA, TPAHCIOPTHPA.
[TocTpoenus Ha kaeTuaToi Oymare.



[lepumerp ™HOrOyrompHuka. lloHaTtue momaan GUIYpbl, €IUHUIBI
u3Mepenus miomaau. [pubmkénnoe naMepenue miomaad Guryp, B TOM 4ucie
Ha KBaJipaTHOU ceTke. [IpubnmxénHoe u3MepeHue JUIMHbI OKPYKHOCTH, TIIOMIAIH
Kpyra.

CummeTpusi: IIeHTpalibHas, OCeBasl U 3epKaJIbHAsi CAMMETPHH.

[TocTpoeHre cCUMMETPUYHBIX QUTYD.

Harnsnnsie MIPEICTABIICHUS 0 IPOCTPAHCTBEHHBIX durypax:
napajuienenunen, ky0, mpusma, NUpaMuaa, KOHYC, LWJIUHAP, Iap U cdepa.
N3o06pakenre mpocTpaHCTBEHHBIX (uryp. [IpumMepsl pa3BEpTOK MHOTOTPAHHUKOB,
nuiIMHApa U koHyca. Co3gaHue Mojenield MpOCTPpaHCTBEHHBIX (uryp (U3 Oymarw,
IIPOBOJIOKH, TUTACTUIIMHA U IPYTUX MATEPHUAIIOB).

[lonarue oObEéMa, eAMHUIBI U3MepeHus: 00bEMa. OOBEM MNPSIMOYTOJIBHOTO
napajuienenumnena, Kyoa.

HPEIMETHBIE PE3YJIbTATDBI

K xoHiy oOyuenuss B S kJjacce 0Oy4arolmuics TMOJYYUT CICAYIOIINE
MPEIMETHBIC PE3YJIbTATHI:

Yuciia v BBIYUCTEHUS

[ToruMaTe W TPaBWIBHO  yHOTPEONATh TEPMHUHBI, CBSI3aHHBIC C
HATypaJbHBIMHU YHUCIIaMU, OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSMHU.

CpaBHHMBaTh H YNOPSJAOYMBATH HATypajdbHBIC 4YHCIIA, CpPaBHUBATh B
MPOCTEUIIUX CITydasiXx OOBIKHOBEHHBIE JPOOH, IECATUYHBIE IPOOH.

CoOTHOCUTh  TOYKY HA  KOOPJAMHATHOW  (YMCIOBOM) TOpsIMOM  C
COOTBETCTBYIOIIUM € YHCIIOM M M300pakaTh HATypaJIbHBIE YHCJIa TOYKAMH Ha
KOOPAMHATHOM (YMCIIOBOM) MIPSMOM.

BoeimonasaTe  apudmeTndyeckue JEHCTBUS C HATYpPaIbHBIMU YHUCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEUIITUX CITydasiX.

BrInoHATE IPOBEPKY, TPUKUIKY PE3yJIbTaTa BHIYUCICHUM.

OKpyTIATh HATYypaTbHBIC YHCTIA.

Pemienune TeKCTOBBIX 32124

Pemate TekcTOBBIC 3amauu apu(OMETHUCCKHUM CIIOCOOOM M C TIOMOIIBIO
OpraHU30BaHHOTO KOHEYHOTO Mepedopa BCEX BOZMOKHBIX BAPUAHTOB.

Pemate 3amaum, copepikaniue 3aBHCHMOCTH, CBS3BIBAIOIINC BEIMYMHBIL:
CKOPOCTb, BpEMsI, PACCTOSIHHE, IIeHa, KOJTMYECTBO, CTOMMOCTb.

Hcnonp3oBaTh KpaTKWe 3aliCH, CXEMbl, TaOJHIbl, OOO3HAYEHUS MPH
pEIIeHUH 3a1a4.

[Tonb30BaTbCcsl OCHOBHBIMU  €IMHMIIAMH  W3MEPEHHUs: LEHbI, MAaccChl,
paccTosiHUsl, BPEMEHH, CKOPOCTH, BBIPAXKaTh OJIHU E€AUMHUIBI BETUYHHBI Yepes3

IpyTHe.



W3Bnekarb, aHaIM3UPOBaTh, OLICHWBATH MH(POPMAIUIO, MPEACTABICHHYIO B
Tabiuie, Ha CTOJAOYaTOW JuarpamMme, HMHTEPIPETUPOBATH IPEACTABIICHHBIE
JTAHHBIE, UCII0IB30BATh JaHHBIC IIPU PEIICHNN 3a/1a4.

Harasagnas reomerpust

ITonb30BaThCA TEOMETPUUECKAMHU MTOHATUSAMHU: TOUYKa, MIpsMasi, OTPE30K, JyY,
yTOJ1, MHOTOYT'OJIBHUK, OKPY>KHOCTb, KpPYT.

[IpuBoauTE TpUMEPHl OOBEKTOB OKPYXKAIOLIETO MHpA, HUMEIIUX (opMy
U3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcrons30BaTh TEPMUHOJIOTHIO, CBSI3AHHYIO C yIJlaMU: BEPILIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMH: YIOJI, BEpIIMHA, CTOPOHA, IUAroHajgb, C OKPYKHOCTBIO:
paauyc, AMameTp, UEHTP.

N300paxaTh W3y4yeHHbIE TI'€OMETpUYECKHE (UTYypbl HAa HEIMHOBAHHOW U
KJIETYaTOW Oymare ¢ OMOILBIO [IUPKYJIS U TUHEHKH.

HaxoauTe JIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C ITOMOILIBIO
JIMHENKH, CTPOUTH OTPE3KH 3aJaHHOW JUIMHBI; CTPOUTH OKPY>KHOCTH 33JIaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIVIOB IMPSIMOYTOJIbHUKA, KBajpaTa JJIsl UX
MOCTPOEHUS, BBIYUCICHUS IUIOIIAIA U IEPUMETPA.

BbruncnaTe nepuMerp M IIJIOWAAbL KBajpara, MNPSIMOYToOJbHUKA, (UTYD,
COCTaBJICHHBIX M3 NPSAMOYTOJbHUKOB, B TOM 4ucie (uryp, m3o0pakEHHbIX Ha
KJIeT4aToi Oymare.

[Tonb30BaTbCd OCHOBHBIMM METPUYECKUMH E€AUHUIIAMHU WU3MEPEHHS JJIMHBI,
IUIOIIAM; BBIPAXKaTh OJHH €IMHULIBI BEJIUUYHUHBI Yepe3 IpyTrue.

Pacno3naBaTe mapamienenunesi, KyO, HUCHOJIb30BaTh TEPMHUHOJOTHIO:
BEpIlIMHA, pedpo, TpaHb, U3MEPEHMs, HaXOAUTh H3MEPEHMs Napajuleenunena,
KyoOa.

Boruucnate 00b€M KyOa, mapajienenunena Mo 3aJaHHbIM H3MEPEHUSIM,
M0JIb30BAThCS €AMHUIIAMU U3MEpPEHUs 00bEMa.

Pemate HecnokHblE 3aJayd Ha M3MEPEHUE T'€OMETPUYECKHUX BEJIUYUH B
PaKTUYECKUX CUTYaLHSIX.

K koHuy o0yueHuss B 6 kiaacce oOyd4aromuiics MOJXYYHMT CJIEAYIOLINE
NpPEeIMETHBIE PE3YJIbTATHI:

Yuciia 1 BbIYMCICHUSA

3HaTh U NMOHUMAaThb TEPMHUHBI, CBSI3AHHBIE C PA3JIMYHBIMM BHJIAMH YHCEN U
crnoco0aMu HMX 3alUCH, TEPEXOAUTh (€CIM 3TO BO3MOXKHO) OT OJHOW (hOPMBI
3aIlMCH YMCIIa K JPYTrou.

CpaBHHBaTh U YHOPSIOYMBATH 1IEJIbIE YKCIIA, OOBIKHOBEHHBIE U JIECATUYHBIE
IpoOu, CpaBHUBATH YMCIIA OJHOTO U Pa3HBIX 3HAKOB.



BoinmonusATe, coderas yCTHbIE M NHUCbMEHHBIE MPHUEMBI, apu(pMeTHUEeCKHe
NEUCTBUSL € HATypaJbHBIMH U LEJIBIMH  4YHCJIaMH, OOBIKHOBEHHBIMU U
JECATUYHBIMU IPOOSIMH, MOJOKUTEIBHBIMUA U OTPULATEIbHBIMU YU CIIAMHU.

BBIUNCHATE 3HAYEHUS YHCIOBBIX BBIPAKCHUM, BBINOJHATH IPUKUIKY WU
OLIEHKY pe3yJbTaTa BBIYMCICHUN, BBINOJIHATH MPEOOpPa3OBaHUs YHUCIIOBBIX
BBIPQXCHUI Ha OCHOBE CBOMCTB apu(METHIECKHUX JACHCTBUM.

COOTHOCHUTh TOYKY Ha KOOPAMHATHOW MPSAMOW C COOTBETCTBYIOIIUM €i
YUCJIOM M H300pakaTb YHWCJIa TOYKAMU HAa KOOPAMHATHOM MNpPsAMOM, HaXOIUTh
MOZYJIb YHCIIA.

COOTHOCHTH TOYKHM B NPSAMOYTOJIBHOW CHCTEME KOOPAMHAT C KOOPAMHATAMMU
9TOM TOYKH.

OKpyrisTh LieJble YHCia U JECATUYHBIE ApOOH, HAXOAUTh NPUOIMKEHHS
YHUCEN.

Yucii0Bble 1 OyKBEHHBIE BHIPAKECHHSA

[loHuMaTe U ynoTpedATh TEPMUHBI, CBSI3aHHbBIE C 3alUCHIO CTENIEHU YHCIIA,
HaXOJUTh KBaJpaT M KyO 4WCIa, BBIYUCIATH 3HAYEHUS YHMCIOBBIX BBIPAKECHUM,
COJIEPIKAILUX CTEIIECHH.

ITonp30BaThCA IPU3HAKAMM JEIMMOCTH, PACKIIAAbIBATh HATypaJIbHBIE YUCIIA
Ha [IPOCTBIE MHOKUTEIIN.

[Tonb30BaThcs MacITaboOM, COCTaBISTh IPONOPILUHU U OTHOLLEHHUSL.

Hcnonb3oBath OyKBbI Jj1s1 0003HAYEHMSI YMCEN NP 3alMCH MaTEeMAaTUYECKUX
BBIPAKEHUI, COCTABIISATh OYKBEHHBIEC BBIPAXKEHUS U (DOPMYJIbI, HAXOAUTH 3HAYCHHUS
OYKBEHHBIX  BBIPDQKEHHM, OCYIIECTBIsAA HEOOXOAUMBbIE MOACTAHOBKH U
npeoOpa3oBaHus.

HaxoauTh HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Penienne TeKCTOBBIX 3a/1a4

Pemath MHOTrOIIaroBbIE TEKCTOBBIE 3aJa4H apU(PMETUUECKUM CIIOCOOOM.

Pemrare 3amaum, CBsI3aHHBIE C OTHOLIEHHEM, MPONOPLHOHAIBHOCTBIO
BEJIMYMH, MPOIIEHTaMH, pelIaTh TPU OCHOBHBIE 33/1a4M HA APOOU U MPOLICHTHI.

Pemwars 3amaum, coxpepikampe 3aBUCUMOCTH, CBS3bIBAIOIIUE BEJIWYWHBIL:
CKOpOCTB, BpeMs, paccTosiHue, LICHA, KOJINYECTBO, CTOMMOCTB,
MPOU3BOJAUTENILHOCTh, BpeMsi, O00BEM pabOoThl, HUCHONb3Ys apupMETHYECKUe
JNEWCTBUS, OLEHKY, MPUKUAKY, IIOJb30BATbCA  EIWHHUIAMU  HU3MEPEHUs
COOTBETCTBYIOIIMX BEJIMYHH.

CocTaBnsTh OyKBEHHBIE BHIPAKEHUS 0 YCIOBHIO 3a/1a4H.

N3Bnekats uHOpManuio, TpeACTaBICHHYIO B TaOiMIlaXx, Ha JUHEWHOM,
CTOJIOYATOM WJIM KpPYroBOW JaMarpammax, HHTEPIPETUPOBAaTh MPEICTABICHHbBIE
JIAaHHBIE, UCIIOIb30BaTh JAHHBIE IIPU PEIICHUH 3a/1a4.



[IpeacraBnsaTs HHOOPMAITUIO ¢ TIOMOIILIO TAOIUII, JIMHEWHOW U CTOI0YATOM
JUarpaMm.

Harasianas reomerpus

[IpuBoaUTH TpUMEpPHI OOBEKTOB OKPYXKAIOIIETO MHpa, UMEIIUX GopMmy
U3YYEHHBIX T€OMETPUUYECKHX IUIOCKUX U MPOCTPAHCTBEHHBIX (QUTYpP, NPUMEPHI
PaBHBIX U CHMMETPUYIHBIX QUTYP.

N300paxxaTb ¢ TOMOILIBIO LUPKYJSl, JUHEHKH, TPAaHCIOPTHUPA Ha
HEJIMHOBAaHHOW W KJeT4aToil Oymare HW3y4YeHHbIE IUIOCKHE TE€OMETPHUECKHE
burypsl 1 KOHPUTYpaLH, CAMMETPUYHBIC (DUTYPHI.

[lonb30oBaTbCd  TEOMETPUYECKHUMHM  TOHSTHSIMU:  PaBEHCTBO  (uUryp,
CUMMETpPHS, HCIIOIB30BaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C CHMMETPHUEH: OCh
CUMMETPUH, LICHTP CUMMETPUH.

Haxonuth BeNMYMHBI YIJIOB H3MEPEHHEM C TIOMOILIBIO TPAHCIOPTHUPA,
CTPOUTH YTIJIbl 33JJaHHOM BEJIMYMHBI, OJIB30BATHCS NPH PELICHUU 3a/1a4 TpayCHON
MEpPOU YIJIOB, PACIO3HABATH HA YEPTEXKAX OCTPHIM, IIPSAMOU, Pa3BEPHYTHINA U TYyIION
VTJIBL.

BbluucnsaTe JMHY JIOMAaHOM, MEPUMETP MHOIOYTOJIbHUKA, MOJIb30BaThCA
CAUHULIAMU W3MEPEHUs JUJIMHBI, BBIPAXKATh OJHU E€IUHHULIBI U3MEPECHUS JJIUHBI
4yepes Apyrue.

Haxoautk, cnonb3yst 4epTERKHBIE MHCTPYMEHTBI, PACCTOSIHUS: MEXKIY IBYMS
TOYKaMH, OT TOUYKHU JI0 IPSIMOM, JNIMHY MTyTH HA KBAJPaTHOM CETKeE.

Boluucnsate  momans  QuUryp, COCTaBIEHHBIX U3  MPAMOYTOJIbHUKOB,
UCIIOJIb30BaTh  pa3OMeHUWE Ha MPSIMOYIOJbHUKH, Ha paBHbIE  (QUTYPHI,
JIOCTPauBaHHUE JI0 NPSIMOYTOJbHUKA, TOJIb30BAThCSI OCHOBHBIMU €IMHULIAMH
WU3MEPEHUS IUIOWAAU, BBIPAXaTh OJHU EIWHUIbLI U3MEPEHUS IUIONAAU 4YeEpe3
JpyTHeE.

Pacno3naBaTh Ha MOAENSIX M HU300paKEHUSX MUpPaAMUAY, KOHYC, LUJIMHIP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakaTh Ha KIeTYaTON OyMare mpsMOYTOIbHBIN Mapalyie/IeUIIe].

Boruucisate 00bEM MPSMOYTOJIBHOTO Mapajuiesenuneaa, Kyoa, moiab30BaThCs
OCHOBHBIMHU €MHUIIAMU U3MEPEHUs 00bEMa;

Pemats HecnokHbIE 3a7a4M HAa HAXO0XKJICHUE T€OMETPUYECKUX BEJIMYHUH B
MPAKTUYECKUX CUTYaAlUSIX.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumMeHoBaHue pa3/ieJioB U TeM uugpoBbie
Ne i/ P Konrpoasubie | IlpakTnuyeckue (tucpp )
NPOrpamMMblI Bcero oOpa3oBaTe/IbHbIC
padoTsbI padoThbI
pecypchl
1 Harypanbnbie uncina. JleiicTBus ¢ 43 9 bubmuorexa [JOK
HaTypaJbHbIMU YUCIAMH https://m.edsoo.ru/7f4131ce
9 Harnsanas reomerpus. JInauu Ha 12 bubnuoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/7f4131ce
bubmnoreka LIOK
3 OfeikHOBeHHBIC APOOH 48 2 https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
4 Harnsgnas reomerpus. MHOTOyrojisHUKN 10 https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
5 38 3
flecaminiibie ApobH https://m.edsoo.ru/7f4131ce
5 Harnsnas reomerpus. Tena u purypsl B 9 bubnuoreka LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
Bbu6nmmoreka [JOK
! ToeToperme 1 0bodueHe 10 2 https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 9



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
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https://m.edsoo.ru/7f4131ce

6 KJIACC

KounvecTBO 9acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbIie
Ne n/n P Konrpoasnsie | IlpakTuueckue (mupp )
NMPOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
! HatyparHie e 30 2 https://m.edsoo.ru/7f414736
9 Harnsanas reomerpus. Ipsmeie Ha 7 bubnuoreka LIOK
IJIOCKOCTH https://m.edsoo.ru/7f414736
bubmuorexa [JOK
3 Jlpodu 32 2 https://m.edsoo.ru/7f414736
bubmnoreka LIOK
4 Harnsannas reomerpusi. Cummerpust 6 httos://m.edsoo.ru/7f414736
bu6mmoreka [IOK
B
> bIpaKCiisl ¢ OykBamit 6 https://m.edsoo.ru/7f414736
5 Harnsannas reomerpust. urypsl Ha 14 bubnnorexa [IOK
IJIOCKOCTH https://m.edsoo.ru/7f414736
bu6mmorexa [IOK
7 IT 4
OJIOKHUTEITHHBIC ¥ OTPUIATEIILHBIC YHCITa 0 3 httos://m.edsoo.ru/7fA14736
Bbu6nmmoreka [JOK
8 TpencranmeHie AaHHb 0 https://m.edsoo.ru/7f414736
9 Harnsannas reomerpust. urypsi B 9 bu6numoreka [LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpeHnue, 0600IICHHE, 20 9 bubmunoreka [IOK
cUCcTEMaTH3aIUA https://m.edso0.ru/7f414736
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 9



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
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IHOYPOYHOE IINTAHUPOBAHHUE

5 KUIIACC
KosanyecrBo yacos DJIeKTPOHHbIE
Ne Hara nu@pposbIe
n/n Tewa ypora Bcero Kontponbubie | Hpakririeckie U3y4eHus | oOpa3oBaTeJbHbIE
padoThbI padoThbI
pecypchl
1 HecsTuuHast cuctema cuuciieHus. Psi 1 bubmuorexa [JOK
HATypaJbHbIX YUCEN https://m.edsoo.ru/f2a0ccOc
5 Jlecsituunas cuctema cuuciaeHus. Psy 1
HaTypaJbHbIX YHCEI
. bubmuotexa [JOK
3 Harypaersii pan. fucro 0 L https://m.edsoo.ru/f2a0cafe
4 Harypansnsiii psa. Yucno 0 1
5 HarypanbHble yncna Ha 1 bubnnorexa [HOK
KOOPAMHATHOU IPSMOK https://m.edsoo.ru/f2a0e0fc
5 HatypanbHble uncna Ha 1 bubnuoreka LIOK
KOOPJAWHATHOW MPSAMOU https://m.edsoo.ru/f2a0e2a0
7 HatypanbHble uncna Ha 1 bubnnorexa [HOK
KOOPAMHATHOU IIPSIMOK https://m.edsoo.ru/f2a0e426
8 CpaBHeHMe, OKpYTJIEHHE 1 bubnmnoreka [JOK
HaTypaJbHbIX YUCEN https://m.edsoo.ru/f2a0ce32
9 CpaBHeHmHe, OKPYTJICHHE 1 bubnmnoreka [JOK
HATypaJIbHbIX YUCEN https://m.edsoo.ru/f2a0cf54
10 CpaBHeHMe, OKpYTJIEHHE 1 bubnmnoreka [JOK
HaTypalabHbBIX YUCEN https://m.edsoo.ru/f2a0d300
1 CpaBHeHuMe, OKpYTIICHHE 1 bubnnoreka [HOK
HaTypaAJIbHBIX YHACEI https://m.edsoo.ru/f2a0d440



https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0e0fc
https://m.edsoo.ru/f2a0e2a0
https://m.edsoo.ru/f2a0e426
https://m.edsoo.ru/f2a0ce32
https://m.edsoo.ru/f2a0cf54
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https://m.edsoo.ru/f2a0d440

CpaBHeHuE, OKpYyTJIEHHE

12
HaTypaJbHbIX YHCEI
13 Apudmernueckue qeHCTBUSA C bubnmoreka [JOK
HaTypaJIbHBIMU YK CIIAMH https://m.edsoo.ru/f2a0eaca
1 Apudmernueckne IeicTBUs C bub6nmoreka [LIOK
HaTypaJbHbIMU YHCIIAMHU https://m.edsoo.ru/f2a0f5ba
15 Apudmernueckue 1eHCTBUS C bubnuoreka [IOK
HaTypaJbHBIMHU YHCIIAMU https://m.edsoo.ru/f2a0f704
16 Apudmernueckue 1eHCTBUS C bubmuotexa [JOK
HAaTypaJIbHBIMU YHCIIAMH https://m.edsoo.ru/f2a0fd8a
17 Apudmernueckue 1eHCTBUS C bubnuoreka LIOK
HaTypaJbHBIMHU YHCIIAMU https://m.edsoo.ru/f2a1015e
18 Apudpmernueckue 1eHCTBUSA C bu6nuoreka LIOK
HAaTypaJIbHBIMU YHCIIAMH https://m.edsoo.ru/f2a10c3a
19 Apudpmernueckue 1eHCTBUS C bubnuoreka LIOK
HaTypaJIbHBIMU YK CIIAMH https://m.edsoo.ru/f2a10da2
CBoiicTBa HyJISI TPU CIIOKEHUU U
20 HO)KeHI/II/Iy CBofl:CTBa €MHUILIBI TPU bubmmorexa [IOK
- ’ A P https://m.edsoo.ru/f2al04ec
YMHOKEHUU
CBoiicTBa HyJIs IPU CIIOKEHUH U
21 YMHOKE€HUH, CBOMCTBA €TUHUILIBI TIPU
YMHOKEHHUU
[lepemecTuTenbHOE U cCOUETATETHHOE
29 CBOMCTBA CJIOKEHHS 1 YMHOXEHUS, bubnnoreka [HOK
pacrnpeenuTesIbHOe CBOMCTBO https://m.edsoo.ru/f2a0ef3e
YMHOKEHUS
23 IlepemecTurenbHOE U cOUETaTEIBHOE

CBOMCTBA CJI0XKECHUS U YMHOXKCHUA,



https://m.edsoo.ru/f2a0eaca
https://m.edsoo.ru/f2a0f5ba
https://m.edsoo.ru/f2a0f704
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pacrpenenuTesIbHOE CBOUCTBO
YMHOXEHUS

HepeMeCTI/ITCHBHOC N COUECTATCIIbHOC

CBOMCTBA CJI0KECHHS U YMHOXKCHUS,

24
pacrpenenuTeaIbHOe CBOMCTBO
YMHOXCHUS
o5 JlenmuTenu v KpaTHBIC YHCIA,
pa3ioKeHUE YUCIIa HA MHOKHUTEIIN
26 Jlenurtenu u KpaTHbIE YKCIA, bubnuoreka LIOK
Pa3JIOKEHHUE YKCIla HA MHOKHUTEIHN https://m.edsoo.ru/f2a116b2
97 Jlenutenu u KpaTHBIC YKCa,
pa3oKeHUE YUCIIa HA MHOKHUTEIIN
bu6mmorteka [IOK
28
flenerne ¢ ocTatioM https://m.edsoo.ru/f2a1116¢c
bu6mmoreka [IOK
29
flenerne ¢ ocTatioM https://m.edsoo.ru/f2al14fa
bu6mmoreka [IOK
30 I1
POCTHIE M COCTABHEIE HuCia https://m.edsoo.ru/f2a11a90
31 [IpocTeie 1 cocTaBHBIC YKCIa bubmorexa [IOK
P https://m.edsoo.ru/f2al1bb2
32 [Tpusnaku genumocTu Ha 2, 5, 10, 3, bubnnoreka [HOK
9 https://m.edsoo.ru/f2a11806
33 [Tpusnaku genumocTu Ha 2, 5, 10, 3, bubnnoreka [HOK
9 https://m.edsoo.ru/f2a1196e
34 UwucnoBbie BRIpOXKESHHUS; IOPSII0K bu6nmuoreka [IOK
JENCTBUN https://m.edsoo.ru/f2a11f18
35 UucnoBble BBIPAKEHUS; TOPSIIOK bubmmoreka LIOK

JIEUCTBUN

https://m.edsoo.ru/f2a12080



https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11806
https://m.edsoo.ru/f2a1196e
https://m.edsoo.ru/f2a11f18
https://m.edsoo.ru/f2a12080

YucaoBbie BBIPAXKCHUA; IIOPAIO0K

bu6mmoreka [IOK

36
JeUCTBUN https://m.edsoo.ru/f2al23fa
Perienne TeKCTOBBIX 3a1a4 Ha BCE
37 apupMeTHYeCcKe JeCcTBUS, Ha bubmmorexa [IOK
’ https://m.edso0.ru/f2a0f894
JBIKEHUE U TTOKYITKH
Penienne TeKCTOBBIX 3a4a4 HA BCE
38 apupMeTHYeCKe JeCTBUS, Ha brbmorexa LIOK
p ’ https://m.edsoo.ru/f2a0fofc
JBUKCHHUE U TIOKYTIKU
Pemenne TEKCTOBBIX 3a4a4 HA BCE
39 apudmeTnyeckue AelcTBUA, Ha bubmmorexa LOK
’ https://m.edsoo.ru/f2a121a2
JBUKCHHUE U TTOKYITKH
Pemenne TeKCTOBBIX 33424 HA BCE
40 apupMeTHIeCcKHe 1eHCTBHA, Ha bubamorexa HOK
p ’ https://m.edsoo.ru/f2a12558
JBUKCHHE U TTOKYITKH
Pemrenne TeKCTOBBIX 33124 HA BCE
41 apudmernyeckue aeicTBus, Ha Bubmmorexa LIOK
P g ’ https://m.edsoo.ru/f2a12832
JBUKEHHUE U TTOKYIIKH
Pemrenne TeKCTOBBIX 33124 HA BCE
42 apudmeTnyeckue aeicTBus, Ha Bubmmorexa LIOK
P g ’ https://m.edsoo.ru/f2a12990
JBUKEHHUE U TTOKYTIKH
43 KonrtponbHas pabora o reme bubnnoreka [HOK
"HarypasibHble uniciia 1 HyJb" https://m.edsoo.ru/f2al2cha
44 Touka, npsimasi, OTpE30K, JIy4. bubnnoreka [HOK
JlomaHnas https://m.edsoo.ru/f2a0d54e
H3MepeHne MIMHBI OTPE3KA,
45 MET PII)quKHe ez[HHHuli A3MEPEHUS bubmorexa [OK
P P https://m.edsoo.ru/f2a0daee
IUTAHBI
46 N3mepenne nuHbI OTpe3Ka, bubmuoteka [IOK



https://m.edsoo.ru/f2a123fa
https://m.edsoo.ru/f2a0f894
https://m.edsoo.ru/f2a0f9fc
https://m.edsoo.ru/f2a121a2
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METPUYECKUE CIMHULIBI U3MEPEHUS
JUTAHBI

https://m.edsoo.ru/f2a0df3a

47 OKDVAKHOCTE 1 K bu6mmoreka [IOK
Py Pyt https://m.edsoo.ru/f2a0d684
48 OKpY>XHOCTb U KpYyT
[IpakTuueckas pabora 110 Teme
49 "[TocTpoenue y3opa u3 bubmorexa HOK
o https://m.edsoo.ru/f2a0d7e2
OKpY’KHOCTEI
50 VYroun. [IpsAMoid, OCTPbINA, TYIIOW U bubnuoreka [IOK
Pa3BEPHYTHIN YIIIbI https://m.edsoo.ru/f2a1302a
51 VYrou. [Ipsamoi, ocTpslii, TYIIOH U
Pa3BEPHYTHIN YIUIbI
bu6nmmoreka [IOK
52 Hsmepetiite yrios https://m.edsoo.ru/f2a1319c
bu6mmoreka [IOK
nu
53 SMEpeRHE yIion https://m.edsoo.ru/f2al32fa
bu6mmoreka [IOK
>4 Hsmepetiite yriios https://m.edsoo.ru/f2a13476
55 [IpakTuueckas pabora 1o Teme bubnuoreka LIOK
"[loctpoenue yriao" https://m.edsoo.ru/f2a13606
56 Hpo06s. [TpaBunbHbIE U bubnmnoreka [IOK
HEeINpaBUIbHbIE TPOOH https://m.edsoo.ru/f2a13764
Hpo6s. [IpaBunbsHbIE bubnmnoreka [IOK
o517
HeNpaBUWIbHbIE JpoOu https://m.edsoo.ru/f2al3c8c
58 Hpo06s. [TpaBunbHbIE U bubnuoteka [JOK
HEeNpaBUIbHbIE TPOOH https://m.edsoo.ru/f2a14146
59 Hpo06s. [TpaBunbHbIE U bubnmoreka [JOK

HETIpaBUJIbHBIE IPOOH

https://m.edsoo.ru/f2a153f2
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60 Hpo06s. [TpaBunbHbIE 1 bubnuoreka [IOK
HEeTIpaBUJIbHBIE IPOOH https://m.edsoo.ru/f2a15582
. bu6mmoreka [IOK
61 OcroBHoe CROHCTBO podH https://m.edsoo.ru/f2al43e4
. bu6mmoreka [IOK
62 OcroBHoe CROHCTBO podH https://m.edsoo.ru/f2al451a
. bubmuorexa [JOK
63 OcroBHoe CBOHCTBO podu https://m.edsoo.ru/f2a1463c
. bubmuotexa [JOK
4
6 OcroBroe CBOHCTBO APOdH https://m.edsoo.ru/f2al475e
. bubnuotexa [JOK
65 OcroBroe CBOHCTBO APOdH https://m.edsoo.ru/f2a14c90
. bubmuotexa [JOK
66 OcroBHoe CBOHCTBO podH https://m.edsoo.ru/f2al4de4
67 OcHOBHOE CBOWCTBO IpoOH
N bubnuotexa [JOK
68 Cpasrenne apodeii https://m.edsoo.ru/f2al4f74
. bubnuotexa [JOK
69 Cpasrenne apodeit https://m.edsoo.ru/f2a151f4
70 CpaBnenue apo0eii
71 CpaBuenue npobeit
79 CnoxxeHue U BBIYUTaHUE bubnuoteka [JOK
OOBIKHOBEHHBIX JIpo0eit https://m.edsoo.ru/f2al7cc4
73 CnoxxeHue U BBIYUTaHUE bubnuoteka [JOK
OOBIKHOBEHHBIX JIpo0eit https://m.edsoo.ru/f2al7e54
74 Ciio’)eHue 1 BBIYUTaHUE bubmuorexa [JOK
OOBIKHOBEHHBIX JIpOOEi https://m.edsoo.ru/f2a1802a
75 ClI0)XeHHE ¥ BEIYUTAHHE bu6mmoreka [IOK



https://m.edsoo.ru/f2a15582
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O0OBIKHOBEHHBIX JIpo0ei

https://m.edsoo.ru/f2al81ce

CI10KEHME U BEIYUTAHUE

Bu6mmoreka [JOK

76
OOBIKHOBEHHBIX ApoOeit https://m.edsoo.ru/f2a1835e
77 CI10’keHHUE U BEIUUTAHUE
OOBIKHOBEHHBIX JIPOOCH
78 CroXeHne 1 BEIYUTaHUE
OOBIKHOBEHHBIX JIPOOCH
79 Ci10)keHUe U BEIUUTAHUE
OOBIKHOBEHHBIX JIPOOCH
bubmuorexa [JOK
80 o
CmewianHas 1pods https://m.edsoo.ru/f2a1592e
bubmuorexa [JOK
81 o
CmewanHas 1podh https://m.edsoo.ru/f2al5a5a
bu6mmoreka [IOK
82
Cmemanras pode https://m.edsoo.ru/f2a15b68
bu6mmoreka [IOK
83 C S
MetaHas Apobb https://m.edsoo.ru/f2al5e2e
YMHOKEHUE U JIeJIeHUE
84 06I:H<H0BeHHI>I)iI npoOeit; Bubmorexa LIOK
P ’ https://m.edsoo.ru/f2al184e4
B3aUMHOOOpaTHBIE APOOH
VYMHOXEHHUE U JeJIeHIe
85 OOBIKHOBEHHBIX JIpOOEii; Brbmaorexa [IOK
AP ’ https://m.edsoo.ru/f2a18692
B3aMMHOOOpaTHBIE JPOOH
YMHOXEHUE U JIEJIEHNE
86 OOBIKHOBEHHBIX JIpOOEii; bubmorexa [IOK
’ https://m.edsoo.ru/f2a18a20
B3aMMHOOOpaTHBIE JPOOH
87 YMHOXKEHHUE U JACICHUE bubmuoteka [IOK

OOBIKHOBEHHBIX APOOCH;

https://m.edsoo.ru/f2a18b56
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B3aUMHOOOpaTHBIC IPOOH

VYMHOXXEHHUE U JeJIEHHE

bu6mmoreka [IOK

88 3] oeit;
OOBIKHOBEHHDIX JPOLEH, https://m.eds00.ru/f2a19088
B3aUMHOOOpaTHBIE APOOH
YMHOKEHUE U eJIcHUE
. Bu6mmoreka [JOK
89 OOBIKHOBEHHBIX APOOCH;
https://m.edsoo.ru/f2a19560
B3aMMHOOOpaTHBIE POOH
YMHOKEHUE U JeJICHIE
90 OOBIKHOBEHHBIX JIPOOEIL; bubmorexa [IOK
AP ’ https://m.edsoo.ru/f2a196a0
B3aUMHOOOpaTHBIE APOOH
VMHOXEHUE U IeJIEHUE
91 OOBIKHOBEHHBIX APO0Ei; bubnnorexa LIOK
AP ’ https://m.edsoo.ru/f2a198da
B3aMMHOOOpaTHBIC JAPOOH
Perienne TeKCTOBBIX 3a/a4,
92 coJieprKaIux apoou OCII[{OBHBIG bubmorexa LOK
FICPAIITHX IPOOH. https://m.edsoo.ru/f2al181ce
3a/la4M Ha ApoOu
Pemenne TekCTOBBIX 3a/1ad,
93 conepxamux n1poou. OCHOBHEBIE bubmorexa HOK
p POOH. https://m.edsoo.ru/f2a1835e
3aJjauu Ha 1poou
Pemenne TeKCTOBBIX 3a7ad,
94 conepxkamux apoou. OCHOBHEIE bubmorexa LOK
p P ' https://m.edsoo.ru/f2al8cba
3aJla4M Ha Jpoou
Perrenne TeKCTOBBIX 3a1a4,
95 conepxammux n1poou. OCHOBHEBIE bubmorexa [IOK
/ICPIAIIX AAPOOH. https://m.edsoo.ru/f2al8e76
3ajjauu Ha ApoOu
Perienne TEKCTOBBIX 3a/a4,
8 Bbu6nmuoreka [JOK
96 conepxamux 1poou. OCHOBHbBIE

3aJauu Ha ApoOu

https://m.edsoo.ru/f2al8f7a
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Pemenne TekCcTOBBIX 3a4a4,

bu6mmoreka [IOK

97 ou.O
CO/ICPXAILHX IPOOH. LICHOBHDIC https://m.edsoo.ru/f2a199f2
3a/1aud Ha APoOH
Perienne TeKCTOBBIX 3a/1ad4,
98 coziepkammx 1poou. OCHOBHBIC bubmmorexa [IOK
' https://m.edsoo.ru/f2al19c2c
3a/1auu Ha APOoOH
Perienne TeKCTOBBIX 3a1a4,
99 conepkamux apoou. OCHOBHEIE bubmorexa HOK
JleprativaX 1p ) https://m.edsoo.ru/f2alald6
3aJauu Ha ApOOHU
Pemenune TekCTOBBIX 3a1ad,
100 cojepxamux 1poou. OCHOBHbBIC bubmmorexa [OK
) https://m.edsoo.ru/f2ala2ee
3aJauu Ha APOOHU
I[IpuMmenenne OYKB IS 3aIMCH
101 M:TeMaTI/I‘{eCKIZ)I(( Bli AKCHUU U bubmorexa OK
N p https://m.edsoo.ru/f2ala3fc
MIPEUTOKEHU
[Tpumenenue OYKB JUIs 3aTTUCH
102 MaTEMaTHYECKUX BBIPAKEHUHN U
MIPEIIOKEHU N
103 KonrtponbHas paboTa o teme bubnnorexa [HOK
"OOBIKHOBEHHBIE ApOoOu" https://m.edsoo.ru/f2ala5le
MHOroyrojgpHUKH.
104 YeTbIpEXYroabHUK, IPSIMOYTOIBHUK bubmmorexa LOK
’ ’ https://m.edsoo.ru/f2al6ae0
KBaJ[pat
MHOroyrojgpHUKH.
105 YeTBIpEXYTOJILHUK, IPIMOYTOIBHUK bubmorexa LOK
pexyr » HPAMOYT ’ https://m.edsoo.ru/f2al6c7a
KBaJ[pat
106 [IpakTuyeckas pabora o Teme bubnuoreka [IOK

"I[TocTpoeHue npsAMOYTOJIbHUKA C

https://m.edsoo.ru/f2al6ele
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3a/IaHHBIMU CTOPOHAMU Ha
HEJTMHOBAaHHOM Oymare"

bu6mmoreka [IOK
107 T
PEYTOIIBHHUK https://m.edsoo.ru/f2a16194
108 TpeyronbHHUK
[Lmomane u nepumetp
MIPSAMOYTOJILHUKA U
109 MII)IOFOerJII)HI/IKOB COCTAaBJIEHHBIX U3 bubmmorexa [IOK
yr ’ https://m.edsoo.ru/f2a16fe0
MPSIMOYTOJIbHUKOB, €MHHIIBI
M3MEPEHHUS TUIOIIATN
[Lmomaae u nepumeTp
MIPSAMOYTOJILHUKA U
110 MII)IOFOerJII)HI/IKOB COCTaBJIEHHBIX U3 bubmmorexa [IOK
yr ’ https://m.edsoo.ru/f2al7184
MPSIMOYTOJIbHUKOB, €MHHIIBI
M3MEPEHHUS TUIOIIATN
[lmomane u nepumeTp
MIPSAMOYTOJILHUKA U
111 MI})IOFOerJ'II)HI/IKOB COCTaBJIEHHBIX U3 bubmorexa [JOK
yr ’ https://m.edsoo.ru/f2a17328
MPSIMOYTOJIbHUKOB, €IIMHUIIBI
M3MEPEHHUS TUIOIIA TN
bu6mmoreka [IOK
112 I1
CPUMETP MHOTOYTOIbHITKA https://m.edsoo.ru/f2a1691e
113 IlepumeTp MHOTOYroiabHHUKA
bu6nmuoreka [IOK
114 Oeii
Jlecatuinas 3anuce Apodeit https://m.edsoo.ru/f2alb55e
bu6mmoreka [IOK
115 Oeil
JlecaTunas sanuck Apooeii https://m.edsoo.ru/f2alb87e
116 JecsitTuuHas 3aUCh Apooeii bubmnorexa [IOK

https://m.edsoo.ru/f2albcfc
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bu6mmoreka [IOK

117 CpaBHeHHE IECATHIHEIX IpObeit https://m.edsoo.ru/f2alc49a
118 | Cpaeimne accsminansix Apodei o imscosufzslose
119 CpaBHeHHE IECATHIHEIX ApObeit Et?;i?/?rfeiii(ﬁ?/léalcbOZ
120 | Cpamenme acormimmx posei oo atccz
121 CpaBHEHHE JIECATUYHBIX IPOOCH

122 JIeWcTBUS ¢ AECATUUHBIMU APOOSIMHU E:;Ii?/ﬁ?:;;iﬁ?}éalcezla
123 JIeficTBUS ¢ ACCATUIHBIMH JIPOOSIMHU Egg?;;?:;iﬁ?}éalcfez
124 JleiicTBUSI ¢ AECATUYHBIMU APOOSIMU Eggﬁ?;?:éiﬁ?}éald 174
125 JleiicTBUS ¢ AECATUYHBIMU APOOSIMU }st?[ij?/l;ln(feediz(ﬁ?}éaldslﬁ
126 JleiicTBUS ¢ AECATUYHBIMU JpOOIMU Etlf[i?/jlrzfeediiﬁ(jléald64c
127 JleficTBUS ¢ ACCATUIHBIMU IPOOSIMHU E;I[ij?;lrzfee di?)(gr(u)/lféa 14750
128 JleiicTBUSI ¢ AECATUYHBIMU APOOSIMU Eggﬁ?ﬁﬁﬁiﬁ?}éam%e
129 JleiicTBUS ¢ AECATUYHBIMU APOOSIMU E;I[i?;lrfeedizﬁ(j/}éaldgez
130 JleiicTBUsI ¢ AECATUYHBIMU APOOSIMU E:fi?;;?;iiﬁ?éamam
131 JleficTBUS ¢ ACCATUIHBIMH TPOOSIMHU buomaorexa LHOK

https://m.edsoo.ru/f2aldb88
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bu6mmoreka [IOK

132 7
3 JICHCTBI € ACCATHHHBIMH APOOAMH https://m.edsoo.ru/f2ale0la
Bu6mmoreka [JOK
1 N
33 JIcHCTBHS ¢ ACCATHYHBIMH ApOOAMH https://m.eds00.ru/f2ale150
Bu6mmoreka [JOK
134 7
3 JleficTBus ¢ necATHIHbIMA APOOTMH https://m.edsoo.ru/f2ale268
. bubnuotexa [JOK
1
3 JIcHCTBHS ¢ ACCATHIHEIMH ApOOAMH https://m.edsoo.ru/f2ale3da
. bubmuorexa [JOK
136 JIeficTBUS ¢ ACCATUIHBIMH JIPOOSIMHU httos://m.edsoo.ru/f2aledf2
. bubmuorexa [JOK
137 JIeficTBUS ¢ ACCATUIHBIMH IPOOSIMHU httos://m.edsoo.ru/f2aledf2
N bubmuorexa [JOK
138 JleiicTBUSI ¢ AECATUYHBIMU APOOSIMU httos://m.edsoo.ru/f2ale5 6
. bubnuoteka [IOK
139 JIeWcTBHSI ¢ AECATHYHBIMA APOOSIMU httos://m.edsoo.ru/f2ale704
140 JleficTBUS ¢ AECATUIHBIMU IPOOSTMHU
. bubmuorexa [JOK
141 OxpyrieHue AecATHHEIX Apobeii https://m.edsoo.ru/f2a1e826
. bubmuorexa [JOK
142 OKpyTIICHHE AECATHIHEIX APOOCH https://m.edsoo.ru/f2aleb50
. bubnuoteka [JOK
143 OKpyriieHHe ACCATUHbIX APOOeii https://m.edsoo.ru/f2alec68
144 OxpyrieHue 1ecATUUHBIX Ipo0eit
Pemenne TeKCTOBBIX 3a7ad,
145 coniepkammx 1poou. OCHOBHBIE brbmorexa [OK
' https://m.edsoo.ru/f2aled8a
3a/1auu Ha ApoOH
146 Pemrenne TekCcTOBBIX 3a/ad, bubmnorexa [IOK

https://m.edsoo.ru/f2alefl0
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coziepkammx 1poou. OCHOBHBIC
3a/1aud Ha APoOH

Pemenne TekCTOBBIX 3ajJa4y,

bu6mmoreka [IOK
147 cojepka o6u. OcHo e
FICPIKATIIX APODH. LICHOBHAT https://m.edsoo.ru/f2a1f028
3a/1aud Ha APoOH
Pemenue TeKCTOBBIX 3a1ad,
148 comepkamux 1poou. OCHOBHEIE bubmmorexa [IOK
P POOH. https://m.edsoo.ru/f2a1f136
3aJ1a4M Ha ApoOu
Pemenne TekCTOBBIX 3a/1ad,
149 conepkamux 1poou. OCHOBHBIE
3aJauu Ha APOOHU
Pemenne TeKCTOBBIX 3a/7a4,
150 coziepkammx 1poou. OCHOBHBIC
3aJ1a4M Ha Jpoou
151 KonTponbhas pabora o teme bubnuoreka LIOK
"JlecsiTuuHbie qpooH” https://m.edsoo.ru/f2alf23a
Mmuororpanauku. M306paxenue
152 MHOTOrpaHHHKOB. Mojenn bubmmorexa [IOK
P ’ A https://m.edsoo.ru/f2ala69a
MPOCTPAHCTBEHHBIX TEJ
Muororpaduuky. M3o00paxkenne
153 MHOIOT paHHI/IKOB Mo Ie)J'II/I bubmorexa HOK
p VoA https://m.edsoo.ru/f2alad2a
MPOCTPAHCTBEHHBIX TEJ
ITpssMoyToNBHEIN MapallIeIeIUIIC,
154 K p6 Pa}:];é TKH K 65 H ’ brbmmorexa LOK
yo- p y https://m.edsoo.ru/f2a1a802
napajuiesienumneaa
[IpssMOyTONBHBIN NapaAJIENICIINATIE T,
155 Ky0. Pa3BépTku kyOa u Bubmiorexa LIOK

napajuICICtIcaa

https://m.edsoo.ru/f2ala924
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156 [IpakTnueckas pabora 110 Teme bu6nunoreka LIOK
"Pa3BépTka Kyba" https://m.edsoo.ru/f2alaef6
O6béM Kyba, MPAMOYTOJILHOTO bubnmoreka [JOK
157
napajuiesIienune1a https://m.edsoo.ru/f2alb09a
158 O0BEM KyOa, TPSAMOYTOJIEHOTO bubnuoreka LIOK
napajuiesenuresna https://m.edsoo.ru/f2alb248
159 O0BéM KyOa, IPSIMOYTOJIEHOTO
napasienenumneia
160 O0BEM KyOa, IPIMOYTOJIBHOTO
napaJuienenuneaa
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
161 METOZOB Kypca 5 kitacca, 00001eHme bubnuoreka LIOK
3HaHuii / Beepoccuiickas https://m.edsoo.ru/f2a1f76c
IpoBepoyHas padboTa
162 Hroroas xoHTpoasHas pabora / bubnunoreka [{OK
Bcepoccuiickas mpoBepodHast pabota https://m.edsoo.ru/f2a1f924
[ToBTOpEHNE OCHOBHBIX MOHATUH U
163 METOIOB Kypca 5 kiiacca, 00001ieHne bubmorexa LOK
. ’ https://m.edsoo.ru/f2alfaaa
3HaHUN
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
164 METO (I))B Kypca 5 ki1acca, 060011eH1e bubmorexa [IOK
FOBIYP ’ H https:/m.edsoo.ru/f2al1fc08
3HaHUN
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
165 METOJIOB Kypca 5 Kjacca, 00001ieHue bubmorexa HOK
JIU P ’ B https://m.edsoo.ru/f2alfeec
3HAHUHT
[ToBTOpEHNE OCHOBHBIX IMOHSATUH U
166 METOJIOB Kypca 5 Kjacca, 00001ieHue bubmorexa LHOK

3HAaHUU

https://m.edsoo.ru/f2a200a4
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[ToBTOpEHME OCHOBHBIX MOHIATUI U

167 METOOB Kypca 5 kitacca, 00001eHne 1
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
168 METOJIOB Kypca 5 Kiacca, 00001eHme 1 bubmmorexa [IOK
. ’ https://m.edsoo.ru/f2a201f8
3HAHUMI
IToBTOpEHNE OCHOBHBIX TOHITHH U
169 METOIO0B Kypca 5 kiacca, 00001enue 1 bubmmorexa [IOK
HV P ’ - https://m.edsoo.ru/f2a20388
3HAHUN
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
170 METOJIOB Kypca 5 Kjacca, 00001ieHme 1 bubmmorexa [JOK
N ’ https://m.edsoo.ru/f2a2069e
3HAHUN
OBLIEE KOJIMYECTBO YACOB IIO 170

I[TPOTPAMME



https://m.edsoo.ru/f2a201f8
https://m.edsoo.ru/f2a20388
https://m.edsoo.ru/f2a2069e

6 KJIACC

Kosmn4yecTBo yacoB DJIeKTPOHHbIE
Ne [ara uudpoBbie
Tema ypoka Kourposbnbie | IIpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
Apudmernueckue T1eUCTBUS C
1 MHOT'03HAaYHBIMH HATYpaIbHBIMH 1 bubmmorexa [IOK
P https://m.edsoo.ru/f2a208ec
YHCIIaMH
Apudmerndeckue J1eMCTBUS C
2 MEOiSHaqHBIMH HaTypaJbHBIMH 1 bubmmorexa [IOK
P https://m.edsoo.ru/f2a20aea
YHCIIaMH
Apudmernueckue T1eUCTBUS C
3 MHOT'03HAaYHBIMH HATYpaIbHBIMU 1 bubmmorexa [IOK
P https://m.edsoo.ru/f2a2140e
YUCIaMHU
Apudmerndeckre TeUCTBUA C
4 Mgoi))zHaquMH HaTypaJbHBIMH 1 bubmorexa [IOK
M https://m.edsoo.ru/f2a21580
yuCIaMu
Apudmernueckue 1eUCTBUS C
5 MHOTO3HAaYHBIMHU HAaTypaJIbHBIMH 1 bubsmorexa HOK
yp https://m.edsoo.ru/f2a216de
qUCIaMU
Apndmernueckre 1eHCTBUA C
6 MEOEEBHZMHHMH HaTypaJbHBIMH 1 bubamorexa [TOK
yp https://m.edsoo.ru/f2a2180a
YUCIaMu
7 UYucnoBsle BEIpAaXKEHMSI, TOPSIOK 1 bubmuoteka [LIOK
JEHCTBUM, HCIIOJIB30BAHUE CKOOOK https://m.edsoo.ru/f2a20c48
3 UucnoBble BEIPAKEHUS], IOPSAIOK 1 bu6nuoreka [IOK

JIEHCTBUH, HCITOJIB30BaHNE CKOOOK

https://m.edsoo.ru/f2a20d6a
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YucaoBbie BBIPpAKCHUSA, TIOPAOOK

o JIEMCTBUH, HCITOJB30BaHNE CKOOOK

10 YwucioBble BEIPAKECHHUSI, IIOPSIOK
IEVCTBHI, NCIIOIb30BaHNE CKOOOK

1 UwrcnoBbie BEIPAXKECHHUS, TOPSIIOK
JIEMCTBUH, HCITOJIb30BaHNE CKOOOK

12 OxpyriieHne HaTypaJIbHbIX YHUCEI bubmmorexa [IOK

https://m.edsoo.ru/f2a21274

13 OxpyriieHHe HATYPaTbHBIX YHCEIT

14 OxpyriieHne HaTypaJlbHbIX YHUCEI
Jlenutenu v KpaTHBIE YUCTIa;

15 HauOOJILIINI OOIIUNA IEIUTEND U Bubmorexa IIOK
HauMeHbIIIee o0IIee KpaTHoe https://m.edsoo.ru/f2a22a3e
JlenmuTenu U KpaTHBIE YUCIIA;

16 HanOOILIINI OOIINH IEUTEND U bubmmorexa [JOK
HaWMeEHbIIIee 00111ee KpaTHOe https://m.edsoo.ru/f2a22b9c
JlenmuTenu v KpaTHBIC YHCTIA;

17 HauOOIBIINI OOIINNA IENUTEND U bubmorexa LHOK
HauMeHbIIIee o0Iee KpaTHOe https://m.edsoo.ru/f2a2340c
JlenmuTenu U KpaTHBIE YUCIIA;

18 HanOONIBIINI OOIIMH IENUTEND U
HauMeHbIee o0Iee KpaTHoe
JlenuTenu U KpaTHbBIE YUCIIA;

19 HaUOOJIBIINI OOIMHA IEUTEND U
HaWMEHbIIIee 0011Iee KPaTHOE
JlenuTenu U KpaTHbBIE YUCIIA;

20 HanOOIBIINHA OOIINH AETUTEND U

HauMeHbIIIee o0Iee KpaTHoe
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bu6mmoreka [IOK

21 JleTHMOCTE CyMMBI 1 MPOH3BEACHH https://m.edsoo.ru/f2a22d2c
22 JlenuMoCTb CyMMBI ¥ IPOU3BEIEHUS bubmorexa LIOK
https://m.edsoo.ru/f2a23254
23 JleneHue ¢ ocTaTKoM
bu6mmoreka [IOK
24 flenerme ¢ ocTatkom https://m.edso;.lru/f2a24104
25 Pemrenue TeKCTOBBIX 3a7a4 bubnnorexa [IOK
https://m.edsoo.ru/f2a21e90
26 Pemrenue TeKCTOBBIX 3a7a4 buGnnorexa LIOK
https://m.edsoo.ru/f2a2226e
27 Perienue TekCTOBBIX 3a1a4 Bubmorexa IIOK
https://m.edsoo.ru/f2a22412
28 Pemrenune TeKCTOBBIX 3a7a4 bubnmorexa [IOK
https://m.edsoo.ru/f2a226e2
29 Penrenre TeKCTOBBIX 3a1a4 bubmorexa LHOK
https://m.edsoo.ru/f2a228a4
30 KonTponbnas paborta o teme bubnuoreka [LIOK
"HaTtypanbHble uncna" https://m.edsoo.ru/f2a242a8
31 [lepnieHIuKyIsIpHBIE IPSIMBIE bubmmorexa LIOK
https://m.edsoo.ru/f2a24442
32 [lepnieniuKynsipHbIE TPSMBbIE Bubmrorexa LIOK
https://m.edsoo.ru/f2a24596
but6mmoreka [JOK
33 HapanesbHeIe IpAMBIC https://m.edso;.lru/f2a248d4
but6mmoreka [JOK
34 Hapauienbiibic IpsMbIe https://m.edso;.lru/f2a24a32
35 Paccrosinne mexny 1ByMs TOUKamy, bubnmoreka [IOK

OT TOYKH 10 NPSIMOH, JJINHA

https://m.edsoo.ru/f2a24776
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MaplIpyTa Ha KBaJIpaTHON CEeTKe

Paccrosnue MCXKAY ABYMS TOUKaMH,

36 OT TOYKH JI0 MPSMOH, JJTMHA
MapIpyTa Ha KBaJpaTHOM CETKe
Paccrosinue Mexy ABYMs TOUKAMH,
37 OT TOYKH JIO IT ;IMzﬁ ,Z}[IJ'II/IHa Bubmorexa IOK
PAMIOH, AU https://m.edso0.ru/f2a24eh0
MapiipyTa Ha KBaJApaTHOU CETKe
OObIKHOBEHHAS IPOOb, OCHOBHOE
38 CBOMCTBO APOOH, COKpAII[CHHE bubmmorexa [IOK
N AIPOOH, COKpatll https://m.edsoo.ru/f2a261fc
npooeit
OObIKHOBEHHAs IPp0Ob, OCHOBHOE
39 CBOMCTBO APOOH, COKpaIllEHHE bubmorexa LHOK
. APODH, CORpat https://m.edsoo.ru/f2a26670
npobeit
OOBIKHOBEHHAS 1p00b, OCHOBHOE
40 CBOMCTBO O6I/IHI()30K alleHue bubmorera HOK
. AIPODH, CORpat https://m.edsoo.ru/f2a26936
npo0eit
OObIKHOBEHHAs IPOOb, OCHOBHOE
41 CBOMCTBO IpOOH, COKpaIlleHUE bubmorexa HOK
12O AIPODIL, COKPatL https:/m.edsoo.ru/f2a26ab2
npobeit
42 CpaBHEHME U YIIOPSAIOYHBAHUE bubnmnoreka [IOK
npobeit https://m.edsoo.ru/f2a2721e
43 CpaBHEHME U yHIOPSAIOUMBAHUE bubmuoteka [IOK
pooeit https://m.edsoo.ru/f2a2749e
m CpaBHEHME U YyIIOPSIOYMBAHUE bubmuoteka [IOK
pooeit https://m.edsoo.ru/f2a275ac
JlecsiTuuHbIe TPOOH U METpHUUYECKast bubnmoreka [IOK
45
chcTEMA MeEpP https://m.edsoo.ru/f2a2638c
46 JlecsaTuaHbIe APOOH M METPUIECKAsT
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CUCcTEMa MEp

Apudmerndeckue IeHCTBHS C

47 OOBIKHOBEHHBIMH U IECITUYHBIMHI bubmorexa HOK
A https://m.edsoo.ru/f2a276c4
IpOoOsIMHU
ApudMeTnueckue IeiCTBUAI C
48 O6pBII(})HOBeHHI>IMI/I U IECATUYHBIMA bubmorexa LOK
https://m.edsoo.ru/f2a277dc
Ipo0sMu
Apudmernueckue qeiiCTBUA C
49 O6pI>II((bHOBeHHI)IMI/I I/IIl €CATUYHBIMUA bubmmorexa [IOK
A https://m.edsoo.ru/f2a27d40
IpOoOsIMHU
Apudmernueckue T1eUCTBUS C
50 OOBIKHOBEHHBIMH U IECITUYHBIMHU bubmmorexa [IOK
a https://m.edsoo.ru/f2a27ec6
Ipo0sMu
Apudmernyeckre qeNCTBUS C
51 O6pBII((bHOBeHHI>IMI/I I/II[ €CATUYHBIMUA bubmorera HOK
a https://m.edsoo.ru/f2a27c00
TpOoOsIMHU
bu6mmoteka I1IOK
52 @)
THOIICHHC https://m.edsoo.ru/f2a282c2
53 OTHoILLIEHNE
54 Jlenenuie B TaHHOM OTHOIICHUH bubmmorexa LIOK
a https://m.edsoo.ru/f2a28448
55 Jlenenve B TaHHOM OTHOIIICHUH
bubnunoteka [IOK
M
56 acmrrad, nponopiys https://m.edsoo.ru/f2a28a7e
bu6nunoteka [IOK
57 M
aciurab, nponopuus https://m.edsoo.ru/f2a28c22
buo OK
58 [TonsiTre mporeHTa nomorexa LI

https://m.edsoo.ru/f2a28d76
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bu6mmoreka [IOK

> Honsrite npouerra https://m.edsoo.ru/f2a28efc
60 Beluncnenue npouenTa ot BeIM4UHbI bubnuorexa [LIOK
Y BEJIMYMHBI IO €€ NPOLICHTY https://m.edsoo.ru/f2a29064
61 Beluncnenue npoueHTa oT BeJTM4YUHbI bubmmoreka [IOK
Y BEJIMYUHBI 110 €€ IIPOLEHTY https://m.edsoo.ru/f2a291e0
62 Brruucnenue HpOiIeHTa OT BEJTUYUHBI
Y BEJIMYUHBI 110 €€ MPOLIEHTY
63 Brruucnenue HpOiIeHTa OT BETTUYMHBI
Y BEJIMYUHBI 110 €€ MPOLICHTY
64 Pemienue TekCTOBBIX 3aj1a4, bubnnorexa [JOK
coJiepKalux ApoOH U MPOLICHTHI https://m.edsoo.ru/f2a26512
65 Pemenue TekcToBBIX 3a/1a4, bu6mmotexka I1IOK
coJIep KalIiX IpoOH U MPOLIEHTHI https://m.edsoo.ru/f2a2818c
66 Pemenue TekcToBBIX 3a/1a4, bu6mmoteka I1IOK
coJIep KalIiX IpOOH U MPOLIEHTHI https://m.edsoo.ru/f2a29546
67 Pemrenre TEKCTOBBIX 3a7a4, bu6nmmoteka [IOK
COJIEp>KaIIHX IPOOH U MPOLIEHTHI https://m.edsoo.ru/f2a29a46
68 Pemenne TekcToBBIX 3a/1a4, bu6mmoteka IIOK
CoJIeprKaIIX IPOOH U MPOLIEHTHI https://m.edsoo.ru/f2a29bea
69 KonTponbHas pabota o teme bu6mmoreka [IOK
"Ipo6u" https://m.edsoo.ru/f2a29d34
70 Ocesas cummetpust. LlenTpanpHas bubnmnoreka [IOK
CUMMETPHS https://m.edsoo.ru/f2a2509a
71 Ocesas cummetpust. LlentpanbHas bubmuoteka [IOK
CHUMMETPUS https://m.edsoo.ru/f2a25428
72 [TocTpoeHne CHUMMETPUYHBIX (UTYD bubmiorexa LIOK

https://m.edsoo.ru/f2a252ca
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bu6mmoreka [IOK

7 IT
3 OCTPOCHIE CHMMETPHHbIX GHIYD https://m.edso0.ru/f2a257fc
74 [IpakTryeckas paboTa 1o Teme bubnuorexa [LIOK
"OceBast cummetpus" https://m.edsoo.ru/f2a2598c
75 CumMmeTpHs B IPOCTPAHCTBE bubsmorexa HOK
P pocIp https://m.edsoo.ru/f2a25ae0
[Ipumenenue OyKB JJIs 3aTTUCH
76 M:TeMaTI/IquK::: BI;Z: QKCHUH 1 bubmorexa HOK
N p https://m.edsoo.ru/f2a2b274
MIPEAI0KEHU N
77 BykBeHHbIE BbIpaXKEHUS U YUCIIOBBIC bubmmoreka [IOK
IIO/ICTAaHOBKH https://m.edsoo.ru/f2a2b972
78 BbykBeHHbIE paBEeHCTBA, HAXOXKICHHE bubmmoreka [JOK
HEU3BECTHOI'O KOMITOHEHTA https://m.edsoo.ru/f2a2bada
BykBeHHBIE paBEHCTBA, HAXOXKACHUE bubanorexa [IOK
79
HENU3BECTHOTO KOMITIOHEHTA https://m.edsoo.ru/f2a2bbe8
bu6mmorexka IIOK
)
80 OpMYIHL https://m.edsoo.ru/f2a2bd14
bu6mmoteka I1IOK
1 )
8 OpMYIHL https://m.edsoo.ru/f2a2be40
82 YeTbIpEXyroabHUK, IPUMEPDI bubmuotexa LIOK
YETBIPEXYTOJIBHUKOB https://m.edsoo.ru/f2a2al9e
83 [IpsiMmoyronbHUK, KBaJIpatT: CBOWCTBA bu6muorexa [LIOK
CTOpOH, YIJIOB, JUaroHajen https://m.edsoo.ru/f2a2a2f2
84 [IpssMOyTONBHUK, KBaJIpaT: CBOWCTBA
CTOPOH, YIJIOB, IHarOHAJICH
85 N3mepenue yrios. Bubl bubnmoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/f2a2a75¢
86 N3mepenue yrios. Buss bubnmoreka [IOK
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TPEYTOJIbHUKOB

https://m.edsoo.ru/f2a2ab94

bu6mmoreka [IOK

87 Hepumetp MoroyronbHica https://m.edsoo.ru/f2a29eb0
88 [TepuMeTp MHOTOYTOJIBHHKA
89 [Tnomans purypsr
90 [Tnomane puryps
91 @opMyJIbl IEpUMETPA U IUIOIIAH
MPSIMOYTOJIbHUKA
92 DopMyIbl IEpUMETPA U TUIOIIATT
IPSIMOYTOJIbHUKA
93 [TpubmmxEHHOE U3MEpPEHUE
iomaau Guryp
94 [IpakTryeckas paboTa 1o Teme bubnnorexa [IOK
"ITnomanp kpyra" https://m.edsoo.ru/f2a2ae8c
KonTponbHas padota no teme
95 "Boipaxkenus ¢ OykBamu. Ourypsl Ha
iockocty"
bubanorexa [IOK
% Henre mexa https://m.edso;_.lru/fZabeGC
bu6mmoreka [IOK
o Henre mena https://m.edso;.lru/f2a2co7a
bubnmnoreka [IOK
%8 Henere wmexa https://m.edso;.lru/f2a2cl7e
99 Monynb yncna, reoMeTpuuecKas bubmuoteka [LIOK
MHTEpIpETAus MOLYJIS https://m.edsoo.ru/f2a2c886
100 Mopnynb yncna, reomeTpudecKas bu6nuoreka [IOK
HUHTEpHpEeTaIUs MOTYJIS https://m.edsoo.ru/f2a2ca3e
101 Mopynb uncia, TeoMeTpudIecKas bubmuoteka [IOK



https://m.edsoo.ru/f2a2ab94
https://m.edsoo.ru/f2a29eb0
https://m.edsoo.ru/f2a2ae8c
https://m.edsoo.ru/f2a2bf6c
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https://m.edsoo.ru/f2a2ca3e

MHTEpIIpeTaIys MOTYJIs

https://m.edsoo.ru/f2a2chab

MOI[y.HB qucia, recoMCTpruicCKas

102
WHTEPIIPETAIHS] MOIYIIS
103 Monyib yncia, reoMeTpruIecKast
MHTEPIIPETALMS MOAYIIS
104 UwucnoBbie MPOMEXKYTKH
105 [TonoxxurenbHbIE U OTPULIATEIBHbBIE
yrcna
106 [TonoxxurenbHbIe U OTPULIATEIBHbBIE
qucna
107 CpaBHEHHE TTOJIOKHUTEIBHBIX U bubnnoreka [IOK
OTPUIIATEIbHBIX YUCEN https://m.edsoo.ru/f2a2ce30
108 CpaBHEHHE NIOJIOKUTENBHBIX U bubanorexa [IOK
OTPULIATEIIBHBIX YUCEI https://m.edsoo.ru/f2a2cf48
109 CpaBHEHHE TTOJIOKUTEIBHBIX U
OTPUIATEIIEHBIX YHCETT
110 CpaBHEHHE TTOJIOKHUTEIBHBIX U
OTpUIATENbHBIX YHCET
111 CpaBHEHHE TTOJIOKHUTEIBHBIX U
OTPUIATENLHBIX YHCET
Apudmernieckre IeCTBHS C
112 MOJIOKUTEIBbHBIMHU U bubmmorexa [IOK
https://m.edsoo.ru/f2a2d830
OTpHUIATENLHBIMH YHCITAMH
Apudmernueckue neicTBU
113 H(I))nf)mnienL::mMiIl: i i bubmorexa [IOK
OTPUIIATEbHBIMH YHCTAMH https://m.edsoo.ru/f2a2d984
114 Apudmernueckue qeHCTBUSA C bu6mmoreka [IOK

ITOJIOKUTCIBHBIMU U

https://m.edsoo.ru/f2a2dab0



https://m.edsoo.ru/f2a2cba6
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OTpULATCIIbHBIMU YU CIIaMU

Apudmerndeckue IeHCTBHS C

bu6mmoreka [IOK

115 MIOJIOKUTEIbHBIMA U
https://m.edsoo.ru/f2a2ddee
OTPHUIIATEIILHBIMU YU CIIAMHU
Apudmernueckne IeicTBUs C
116 MOJIOKUTEIILHBIMU U bubmorexa LOK
https://m.edsoo.ru/f2a2defc
OTPHULIATEILHBIMU YU CIIAMU
Apudmernueckue qeiiCTBUA C
117 H(I))H(()b)KI/ITeJIBHI)IMI/I u bubmmorexa [IOK
https://m.edsoo.ru/f2a2e384
OTPHUIIATEILHBIMHU YU CIIAMHU
Apudmernueckue IeHCTBUS C
118 OJIOKUTEIbHBIMA U bubmmorexa [IOK
https://m.edsoo.ru/f2a2e5f0
OTPHULIATETLHBIMU YHCIIAMU
ApudmeTnyeckue IeHCTBUSI C
119 H(l)jﬂ(ib)KI/ITeHLHHMI/I u bubmorera HOK
https://m.edsoo.ru/f2a2e762
OTPHUIIATETLHBIMU YHCITAMH
Apudpmernueckue 1eHCTBUS C
120 OJIOKUTEIBHBIMA U bubmorexa HOK
https://m.edsoo.ru/f2a2eb90
OTpHUIATENbHBIMH YHCITAMU
Apudmernueckue I1eUCTBUS C
121 H(I))J'I(;b)KI/ITCJIBHLIMI/I u bubmorexa [OK
https://m.edsoo.ru/f2a2ecf8
OTPHUIIATEITLHBIMU YHCIIAMU
Apudmerndeckre IeCTBHS C
122 TOJIOKUTEIBHBIMHA 1 bubmorexa [IOK
https://m.edsoo.ru/f2a2eel0
OTpHUIATENLHBIMH YHCITAMH
ApudMeTnuecke 1eHCTBU C
pud bubmuorexa [JOK
123 MHOJIOKUTEILHLIMUA U

OTpULATCIIbHBIMU YU CJIaMU

https://m.edsoo.ru/f2a2f248
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Apudmerndeckue IeHCTBHS C

124 MOJIOKUTEIbHBIMA U
OTPHUIIATEIILHBIMU YU CIIAMHU
Apudmernueckue qeHCTBUSA C
125 MOJI0XKUTEIbHBIMA U
OTPHUIIATEILHBIMU YHCIIAMH
Apudmerndeckue TeHCTBHS C
126 OJIOKUTEIBHBIMA U
OTPUIATCILHBIMH YHCITAMH
Apudmernueckue 1eHCTBUS C
127 OJIOKUTEIILHBIMU U
OTPUIATCIILHBIMHA YUCIIAMHU
Apudmernueckue 1eHCTBUS C
128 HOJIOKUTEIHHLIMA U
OTPUIATESIILHBIMHA YUCIIAMU
ApudmeTrnueckue 1eHCTBUSA C
129 HOJIOKUTEIHHBIMHA U
OTpHUIATENbHBIMU YHCTAMU
ApudmeTrndeckue 1eHCTBUS C
130 MOJIOKUTEIBHBIMUA U
OTpHUIATENLHBIMH YUCIIAMHU
131 Perienue TeKCTOBBIX 3a7a4 buGnnorexa [IOK
https://m.edsoo.ru/f2a3035a
Bubnuoreka IIOK
132 Pemrenne TekCTOBBIX 3aMa4 1
https://m.edsoo.ru/f2a304c2
but6mmoreka [JOK
133 Pemrenune TekCTOBBIX 3a1a4
https://m.edsoo.ru/f2a305e4
134 Pemrenune TekCTOBBIX 3a1a4 but6mmoreka [JOK



https://m.edsoo.ru/f2a3035a
https://m.edsoo.ru/f2a304c2
https://m.edsoo.ru/f2a305e4

https://m.edsoo.ru/f2a30706

KonTtposnbHas paboTa no remam
"BykBeHHbIE BBIpAXKEHHUS.

13 [TonoxxurenabHbIe U OTPUILIATEIBHbIE
gucia"
136 [IpssMoyronbHas cucTeMa KOOpAUHAT bubmmoreka [IOK
HAa IJIOCKOCTH https://m.edsoo.ru/f2a30ca6
KoopaunaTsl TOUKH Ha TUIOCKOCTH, bubnnorexa [JOK
137
abcrucca u opiMHaTa https://m.edsoo.ru/f2a311d8
bubnuorexa [JOK
138 CronGuatble U KPyrOBBIE IUArPaMMBbI htts://m.edsoo.ru/f2a3178¢
139 [IpakTuueckas pabora 1o reme bubmmoreka [JOK
"[loctpoenue nuarpamm" https://m.edsoo.ru/f2a318ae
Pemenne TekCTOBBIX 3a/1ad,
140 COJIEpIKaIIHX JaHHEIC,
Mpe/iCTaBJICHHbBIE B TAOIUIIaX U Ha
JrarpaMmax
Pemenne TekCTOBBIX 3a/1ad,
141 COJIep>KaIInX JaHHBIE,
MIpe/ICTAaBJICHHBIE B TA0IHIIAX U HA
JrarpaMmax
ITpssMOyTONBHBIN NapaIIeIeTUIICT,
142 K;)6, Hp}I]/Ir3Ma, HI/IpaMI;IIIa, KOHYC, Bubmrorexa LIOK
https://m.edsoo.ru/f2a319c6
WIMHID, IHap U chepa
ITpssMOyTOMBHBIN NapaIIeIeTUIICT,
143 K;)6, Hp}I]/Ir3Ma, HI/IpaMI;IIIa, KOHYC, " bubamorexa [OK
https://m.edsoo.ru/f2a3lafc
HWIMHAP, map U chepa
144 N300pakeHre mpocTpaHCTBEHHBIX bubmuoteka [LIOK



https://m.edsoo.ru/f2a30706
https://m.edsoo.ru/f2a30ca6
https://m.edsoo.ru/f2a311d8
https://m.edsoo.ru/f2a3178c
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¢uryp

https://m.edsoo.ru/f2a3206a

145

N300paxeHne mpoCcTpaHCTBEHHBIX
¢uryp

146

IIpumepsl pa3BEpTOK
MHOT'OTPaHHHUKOB, LIWJINHAPA U
KOHYCa

147

[IpakTuueckas pabota mo Teme
"Co3ganue Moaenen
MIPOCTPAHCTBEHHBIX puryp"

bubnuoreka [IOK
https://m.edsoo.ru/f2a3252e

148

ITonsarue 00bEMa; € TUHUIILI
u3MepeHus: o0béMa

bubnnorexa [JOK
https://m.edsoo.ru/f2a321c8

149

O06BEM IPSIMOYTOJIBHOTO
napajuienenumneaa, kyoa, opmMmyIsl
00bEMa

bubnuorexa [IOK
https://m.edsoo.ru/f2a3234e

150

OOBEM MPSIMOYTOJIHOTO
napaenenunena, Kyoa, popmyiisl
00béMa

151

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypCOB 5 1 6 KJIacCOB,
0000IIIeHNE U CHCTEMATHU3aIIH
3HAHWHI

bu6nmmoreka [IOK
https://m.edsoo.ru/f2a328f8

152

[ToBTOpEHNE OCHOBHBIX ITOHATHI 1
METOJ0B KypcOB 5 1 6 KJIacCoB,
0000IIIeHHE U CHCTEMATU3 AL
3HaHUH

bubnunoteka [IOK
https://m.edsoo.ru/f2a32a9c

153

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJI0B KypcoB 5 U 6 KJIaccoB,
000011IeHNE U CUCTEMATU3aLHS

but6mmoreka [JOK
https://m.edsoo.ru/f2a32bd2



https://m.edsoo.ru/f2a3206a
https://m.edsoo.ru/f2a3252e
https://m.edsoo.ru/f2a321c8
https://m.edsoo.ru/f2a3234e
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3HAHUU

[ToBTOpEHNE OCHOBHBIX OHATUN U
METOJI0B KypcOB 5 U 6 KJIaccoB,

bubnuorexa [JOK

154 000011IeHNE U CUCTEMATU3ALMs https://m.edsoo.ru/f2a3312c
3HAaHHUU
[ToBTOpEHNE OCHOBHBIX MOHSATHI 1

155 METOJIOB KypcOB 5 U 6 KJIaccoB, bubnuoreka [LIOK
000011IeHHE U CUCTEMATU3ALMS https://m.edsoo.ru/f2a33352
3HaHHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATHI 1

156 METOJIOB KypcOB 5 U 6 KJIaccoB, bubnuoreka [LIOK
000011IeHHE U CUCTEMATU3ALMS https://m.edsoo.ru/f2a33596
3HAHUM
[ToBTOpPEHNE OCHOBHBIX ITOHSATHI 1

157 METOJIOB KypCOB 5 1 6 KJIacCOB, bu6nmmotexka [IOK
000011IeHNE U CUCTEMATU3aLHS https://m.edsoo.ru/f2a33780
3HAaHUHU
[ToBTOpPEHNE OCHOBHBIX ITOHSATHI 1

158 METOJIOB KypcOB 5 U 6 KJIaccoB, bubanorexa [IOK
0000IIeHne M CHCTEMaTH3aITHS https://m.edsoo.ru/f2a338b6
3HAaHUU
[ToBTOpEHNE OCHOBHBIX MOHATHI 1

159 METOJI0B KypcOB 5 U 6 KJIaccoB, bu6mmoreka [IOK
0000IIICHNE B CHCTEMaTH3aIlUs https://m.edsoo.ru/f2a339ce
3HAaHUU
[ToBTOpEHNE OCHOBHBIX MOHATHI 1

160 METOJI0B KypcoB 5 1 6 KJIaccoB, bu6nuoreka [IOK

000011IeHNE U CUCTEMATU3 AN
3HaHuii / Beepoccuniickast

https://m.edsoo.ru/f2a33ad2



https://m.edsoo.ru/f2a3312c
https://m.edsoo.ru/f2a33352
https://m.edsoo.ru/f2a33596
https://m.edsoo.ru/f2a33780
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poBepoyHas paboTa

HroroBast KOHTpOJIbHAS paboTa /

bubnuorexa [JOK

161 Bcepoccuiickas mpoBepouHast pabora https://m.edsoo.ru/f2a33bd6
[ToBTOpEHNE OCHOBHBIX MOHSITHI 1

162 METOJIOB KypCOB 5 U 6 KJIaCCOB, bub6mmoreka IIOK
0000IIICHNE ¥ CHCTEMAaTH3aIIUs https://m.edsoo.ru/f2a33f46
3HaHHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATHI 1

163 METOJI0B KypcOB 5 U 6 KJIaccoB, bu6mmoteka LIOK
000011IeHHE U CUCTEMATU3ALMS https://m.edsoo.ru/f2a340b8
3HaHHUU
IToBTOpEHNE OCHOBHBIX MIOHATHIA 1

164 METOJ0B KypcoB 5 1 6 KJIaccoB, bubnuorexa [JOK
000011IeHNEe U CUCTEMATH3 AU https://m.edsoo.ru/f2a3420c
3HAaHUU
[ToBTOpEHNE OCHOBHBIX MOHATHI 1

165 METOJIOB KypcOB 5 U 6 KJIaccoB, bubnnorexa [IOK
000011IeHNEe U CUCTEMATH3 AU https://m.edsoo.ru/f2a3432e
3HAaHUM
[ToBTOpEHNE OCHOBHBIX MOHATHI 1

166 METOJI0B KypcoB 5 U 6 KJIaccoB, bu6mmoreka [IOK
000011IeHNE U CHUCTEMATH3 AU https://m.edsoo.ru/f2a34478
3HAaHUU
[ToBTOpEHNE OCHOBHBIX MOHATHI 1

167 METOJIOB KypCOB 5 U 6 KJIaCCOB,
0000IIICHNE B CHCTEMaTH3aIlUs
3HAHUU

168 [ToBTOpEeHNE OCHOBHBIX OHATUH U bubmmorexa [IOK

https://m.edsoo.ru/f2a3482¢
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METOI0B KypCOB 5 1 6 KJ1accoB,
000011IeHNE U CCTEMAaTH3 AL
3HAHUHI

[ToBTOpEHNE OCHOBHBIX MOHATUN U

169 METOJIOB KypCOB 5 U 6 KJIaCCOB, 1 bubnnorexa [IOK
0000IIICHNE ¥ CHCTEMATH3aIIUs https://m.edsoo.ru/f2a34950
3HaHHUU
IToBTOpEHNE OCHOBHBIX MIOHATHHA 1

170 METOJIOB KypcOB 5 U 6 KJIacCoB, 1 bubnuoreka [LIOK
000011IeHHE U CUCTEMATU3ALMS https://m.edsoo.ru/f2a34d2e
3HAHUM

OBILIEE KOJIMYECTBO YACOB IIO 170

[TPOI'PAMME



https://m.edsoo.ru/f2a34950
https://m.edsoo.ru/f2a34d2e

IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

5 KUIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
oOpa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus
pe3yJabTara
1 Uucna 1 BEIYUCIICHHS
11 [TonumaTe W MpPaBWIBHO YHOTPEOJATh TEPMHUHBI, CBS3aHHBIE C
' HaTypaJIbHBIMHU YHCIAMU, OOBIKHOBEHHBIMHU U J€CATUYHBIMU APOOSIMU
12 CpaBHMBaTh W YNOPAJOYMBATH HATypajbHbIE 4YHCIIA, CPaBHUBATh B
' MPOCTEHIINX ClTydasix OObIKHOBEHHBIE APOOU, NECATUYHBIE IpOOH
CooTHOCUTh TOYKY Ha KOOPJAMHATHOW (YMCIIOBOM) HpsAMOM ¢
13 COOTBETCTBYIOLIMM €H YMCIIOM M HM300paxkaTh HaTypajibHbIE YHCIIA
TOYKaMH Ha KOOPJAMHATHOM (YMCIIOBOI) IpsIMOI
14 BeinonuaTe apudpmerndyeckue AeHCTBHS ¢ HaTypaJbHBIMU YUCIIAMH, C
' OOBIKHOBEHHBIMH JPOOSMHU B MPOCTEUIINX CITydasx
15 BbInonHATE NIPOBEPKY, NPUKUAKY PE3yIbTaTa BHIYUCICHUN
1.6 OKpyrisTh HaTypalbHbIE YNCIIA
2 Pemenne TekcTOBBIX 3a/1a4
”1 Pemarb TekcTOBbIE 3aaUu apUPMETHUECKUM CIIOCOOOM U € IMTOMOIIIBIO
' OpraHM30BaHHOI'0 KOHEUHOTO 1epedopa BceX BO3MOXHBIX BAPUAHTOB
Pemate  3amaum,  conepkamiMe — 3aBUCHUMOCTH,  CBSI3bIBAIOILUE
2.2 BEJIMYMHBI: CKOPOCTh, BpEeMs, pACCTOSHHE, IIeHa, KOJUYECTBO,
CTOMMOCTh
23 Hcnonb30BaTh KpaTKUE 3aMUCH, CXEMbl, TaOJIHIbI, 0003HAYEHUS TPH
- pelIeHny 3a1a4
ITonp30BaTbCcs OCHOBHBIMHM €IMHUIAMU HW3MEPEHMS: ILIEHBI, MAaCCHI,
2.4 paccTosiHuUs, BpEMEHHU, CKOPOCTH, BBIPAXKaTh OJTHU €TUHUIIbI BETUUNHBI
qyepes Apyrue
”E W3Brnekars, aHAIM3UPOBATH, OLICHUBATh UH(POPMAIIHIO,

NpeACTaBICHHYI0O B  Tabnmie, Ha  CTOJOYATOW  JIUarpamme,




HHTCPIPETUPOBATE IMPCACTABICHHBIC NAHHBIC, HWCIIOJIb30BATh JAHHLIC

IIpU pCUICHUH 3ada4

3 Harmsinnas reomerpust
31 [Tonb30BaThcss  reOMETPUYECKUMHU — MOHSATUSAMM:  TOYKa, IpsiMas,
' OTPE30K, JIy4, YT0JI, MHOTOYTI'OJIbHUK, OKPY’KHOCTb, KPYT
32 [IpuBoaNUTE TpUMEpPHl OOBEKTOB OKPY)KAIOLIETO MHpA, HMEIOIINX
' (opMy U3yUEHHBIX T€OMETPUIECKHUX (DHUTYD
Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJlaMu: BepIlUHA
3.3 CTOPOHA; C MHOTOYTOJILHUKAMHU: yroJl, BEpPIIMHA, CTOPOHA, TUATOHAJIb;
C OKPY’KHOCTBIO: pajinyc, IuaMeTp, LEHTP
24 N300pakaTh U3y4eHHBIE FreOMEeTpHUecKrue (GUTrypbl Ha HETMHOBAHHON
' U KJIETYaTOW Oymare ¢ HOMOLIbIO IUPKYJIS U JTUHEHKH
Haxoaute UIMHBI OTPE3KOB HEMOCPEICTBEHHBIM HW3MEPEHUEM C
3.5 MOMOIIIBIO JIMHEHKH, CTPOUTHh OTPE3KH 3aJaHHOW IJIMHBI; CTPOHUTH
OKPY’KHOCTb 33/IaHHOTO pajinyca
. Hcnonb30BaTh CBOWCTBA CTOPOH M YIJIOB MPSIMOYTIOJbHMKA, KBajpaTa
' JUI MX TIOCTPOEHUS, BBIYMCIICHHUS TUIOIAAN U IEpUMETPa
BbIaucnaTe mepuMeTp u IIIoa s KBaapara, mpsiMoyroibHIKa, Guryp,
3.7 COCTaBJIEHHBIX U3 NPSAMOYIOJIBHUKOB, B TOM uucie uryp,
n300paxEHHBIX Ha KJIeTyaTol Oymare
38 [Tonp30BaTbcsi OCHOBHBIMH METPHUECKUMH E€IWHHUIIAMUA W3MEPEHHUS
' JUTMHBI, TIONIA]TN; BBIPAXKaTh OJTHU €IMHUIIBI BEJIMUMHBI Uepe3 Apyrue
Pacrno3naBathe mapayutenenumies, KyO, MCIIONB30BaTh TEPMUHOJIOTHIO:
3.9 BeplIMHA, peOpo, TpaHb, M3MEPEHHs; HAXOAUTh H3MEpPEHHs
napajuienenunena, kyoa
310 Bbruucnare 06béM  ky0Oa, mapawienenunena o  3aJaHHBIM
' U3MEPEHUsIM, IOJIb30BaThCS €IUHUIIAMU U3MEPEHUs 00bEMa
311 Pemate HeclOXXHbBIE 33JJaul Ha U3MEPEHUE TeOMETPUUYECKHX BEMYMH
' B MIPAKTHYECKUX CUTYAIUsIX
6 KJIACC

Kon
MPOBEPSIEMOT0

IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTAThHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus




pe3yJbTara

1 Yucna u BBIYUCIEHUS
3HaTh W TMOHUMATh TEPMHUHBI, CBA3AHHBIC C PA3JTUYHBIMU BHJIAMU
11 YHCeN U CIIocO0aMU UX 3aIliCH, IEPEXOUTh (€CITH 3TO BO3MOXKHO) OT
OJTHOM (hOPMBI 3aITUCH YHCIIA K APYTOi
12 CpaBHUBaTh M YHIOPSAOYMBATH LEJIbIE YHUCIA, OOBIKHOBEHHbBIE U
' JIeCATUYHBIE POOU, CPABHUBATH YKCIIA OJHOTO U Pa3HbIX 3HAKOB
BemonusaTe, coderas  yCTHble UM IUCBMEHHBIE  MPHUEMBI,
13 apuMeTHyecKrue JEHCTBUS C HATYpaJbHBIMU M IEJIBIMH YHCIAMHU,
' OOBIKHOBEHHBIMH W JIECATHYHBIMU APOOSIMHU, TOJOKUTEIBHBIMU H
OTPULIATEIILHBIMU YHUCTIAMHU
BoruucisTh 3Ha4€HHS YUCIIOBBIX BBIPAKEHUM, BBIMOIHATh MPUKUAKY U
14 OIICHKY pe3yJibTaTa BBIYUCIICHUW, BBIMOIHATH MPeoOpa3oBaHUs
' YHCIOBBIX BBIPQKCHUN Ha OCHOBE CBOMCTB apU(PMETUYECKHUX
NEUCTBUI
15 OxkpyrnaTh LeNble 4YWCla ¢ JECSITUYHbIE JIpoOU, HAXOAWUTh
' NPUOIIKEHUS YHCeTT
COOTHOCUTH TOUKY Ha KOOPJAMHATHON MPSIMOM C COOTBETCTBYIOLIUM €M
1.6 YUCJIOM U M300pakaTh YMcia TOYKAMH HA KOOPAMHATHOW MPSMOM,
HaxO0JIUTh MOJYJIb YUCIIA
17 COOTHOCUTh TOYKY B HPSIMOYTOJBHOHM CHUCTEME KOOPIMHAT C
' KOOPJIMHATAMHM 3TOM TOUKH
18 OxkpyrnaTh Lenble 4YWCla ¢ JECITUYHbIE JIpoOU, HaXOAWUTh
' TPUOIIMKEHHS THCENT
2 UucnoBbie 1 OyKBEHHBIEC BHIPAKEHUS
[Tornmath u ynoTpeONsaTh TEPMUHBI, CBSI3aHHBIEC C 3aKCHIO CTETIEHU
2.1 YuCciIa, HAXOAUTh KBAApaT W KyO 4YHCIa, BBIUUCIATH 3HAYCHUS
YHCJIOBBIX BBIPAXKEHUM, COIEPKAIINX CTEIICHU
29 [Tonp30BaTbCs MPU3HAKAMU JIETMMOCTH, PACKIIAbIBATh HATYPATbHBIC
' YHUCIIa Ha POCTHIE MHOKUTEIH
2.3 [Tonb30BaThcs MacITAOOM, COCTABIISITH MIPOTIOPIIMU U OTHOIICHUS
Hcnonp3oBaTh OYKBBI Ui  OOO3HAYEHUS YWCEN TPH  3alHUCH
2.4 MaTEeMaTHYECKUX BBIPAKEHUHN, COCTABIIATH OYKBEHHBIC BBIPDAKEHUS U
dbopMyITbl, HAXOAUTH 3HAYEHUS OYKBEHHBIX BBIPAKEHUI
2.5 Haxonuth Hen3BECTHBIN KOMIIOHEHT PaBEHCTBA
3 Pemmenne TekCTOBBIX 3a/1a4




3.1

Pemarts MHOI'omaroBbI€ TEKCTOBBIC 3aJa4u apI/I(l)MeTI/I‘ICCKI/IM

CI10cooom

3.2

PemraTs 3aaa4yud, CBA3AaHHBIC C OTHOHMICHUEM, IPOIMOPUHHMOHAIBHOCTBIO
BCJIIMYHMH, IMPOLCHTAMH, pE€IIaTh TpHW OCHOBHBLIC 3aJadu Ha ,I[pO6I/I n

IIPOLIEHTBI

3.3

Pemare  3amaum, coxep)Kalue — 3aBUCUMOCTH,  CBS3BIBAIOIIUE
BEIIMYUHBI: CKOPOCTb, BpEeMsdA, pacCTOsHUE, LIEHY, KOJIHUYECTBO,
CTOMMOCTb, IPOU3BOJIUTEIBHOCTD, BPEMs, 00BEM pabOThI, MCIIONIB3YS
apu(MeTHUeCKue JCWCTBUS, OLEHKY, NPUKUIKY; TIOJb30BaThCS

CANHUIaMU U3MCPCHHUA COOTBCTCTBYIOIIUX BCIIMUUH

3.4

CocTaBiiTh 6YKBGHHI)IG BBIPpAXXCHUA 110 YCIIOBUIO 3a/ia4u

3.5

W3Biiekath nHGOPMAITHIO, TIPEICTABIICHHYIO B TA0JIUIIAX, HA JIMHEHHOM,
cTONOuYaToO  WIM  KPYroBOM  JuMarpaMMax, HHTEPHPETHPOBATH

MMpCACTaBJICHHBIC TAHHBIC, HCIIOJIb30BATh JAaHHBIC IIpU PCIICHUHA 3a/1a4

3.6

[IpeacrapnsaTe WHGOPMANMIO C TOMOIIBIO TaONHI], JUHECHHON W

CTOJI0YATOM JUarpaMm

Harnsanas reomMeTpus

41

[TpuBoauTh HpUMEPHl OOBEKTOB OKPYXAIOIIETO MHUPA, HMEIOLINX
(GbopMy M3y4EHHBIX T'€OMETPUYECKHX IUIOCKUX U MPOCTPAHCTBEHHBIX

¢buryp, npuMepsl paBHbIX U CHMMETPUYHBIX (UTYD

4.2

N300pakaTh ¢ MOMOINBIO IUPKYJSA, JUHEHKH, TpPaHCHOpPTHpa Ha
HETMHOBAaHHOW W KJIeTyaTol  Oymare  HM3y4yeHHbIE  IJIOCKHE

reomMeTpuueckue (pUrypbl 1 KOHQUIypaluu, CHMMETpUUYHBIE (PUTYpBI

4.3

[Tonp30BaTbcs TEOMETPUYECKHMMM IMOHSATHSIMH: PaBEHCTBO (uryp,
CUMMETpPHsI;  HUCHOJB30BaTh  TEPMHUHOJIOTHIO, CBS3aHHYIO  C

CHMMeTpHeﬁI OCb CUMMCTpPHH, HCHTP CUMMCTPHUU

4.4

Haxonuth BeIMYMHBI YTJIOB U3MEPEHUEM C MOMOIIBIO TPAaHCIOPTHUPA,
CTPOUTH YIJIbI SaHaHHOﬁ BCJIIMYMHBI, IIOJIB30BATHCA IIpU PCIICHUN
3a71a4 TPalyCHOM MEpOM YIJIOB, paclo3HaBaTh HA YEPTEkKAX OCTPHIil,

IPSAMOM, pa3BEPHYTHIN U TYIIOU YIJIbI

4.5

Bbluncnsate  MHY — JIOMaHOM, — NEPUMETP  MHOTOYTIOJIbHHUKA,
MOJIb30BaThCAd  €IMHUIIAMH WU3MEPEHUSl UIMHBI, BBIPAXKATH OJIHU

CAVMHUIBI UBMCPCHUA NJIMHBI UYCPEC3 APYTrUc

4.6

Haxonuts, HCIONB3ys 4epTEKHBIE HHCTPYMEHTBI, PACCTOSHUS: MEKIY
JBYMsI TOYKaMH, OT TOYKHU A0 IPSAMOH, IUIMHY IIyTH HAa KBaJpaTHOU

CCTKC

4.7

Breraucnars omaib (I)I/Ifyp, COCTAaBJICHHBIX W3 MPAMOYI'OJIbHUKOB,




MCIOJIb30BaTh pa30HeHue Ha MPSMOYTOJbHHUKH, Ha paBHbIE (UTYPHI,
JIOCTpauBaHUE JI0 NPSIMOYTOJbHUKA, TIOJb30BATHCSI OCHOBHBIMU
CAVMHUIIAMU W3MEPEHMS IUIOIIAJU, BBIPAXKATh OJHU  CIUHUIIBI

M3MEpEHUS IUTOMIAAHN Yepe3 Ipyrue

Pacnio3naBaTth Ha MOJENSIX U U300pPAKEHHUSIX MUPAMUIYy, KOHYC,

4.8 IWIMHAP, UCIOJIb30BATh TEPMUHOJIOTHIO: BEpIIMHA, PeOpo, TpaHb,
OCHOBaHHE, pa3BEPTKA
4.9 N300paxath Ha KJIeTYaTOW Oymare mpsiMOYTOJIbHBIN TTapallIeIeTHITe]]
4.10 Bbruncisite  00bEM  MPSIMOYTOJNILHOTO — HapajuieNnenuiena, Kyoa,
' M0JIb30BAThCsl OCHOBHBIMHU €IMHUIIAMU H3MEPEHHs 00bEMa
411 Pemath HecnoXHBIC 3aaud  HAa HAXOXKICHHE TI'E€OMETPHUYCCKHX

BCJIMYHMH B I[TPAKTHUYCCKUX CUTYyaALIUAX




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

5 KUIACC
Kon IIpoBepsiemMblii 3/1eMEHT cOAePKAHUSA
1 HatypanbHble uncna u HyJb
11 Harypanpaoe uymcno. Psn narypanbnbix umcen. Yumcno 0. M3o6paxkenue
' HaTypaJbHbIX YHCENl TOYKAMU Ha KOOPJAMHATHOM (UMCIIOBOM) MPSIMOM
12 [To3ummonnass cucrema cuucieHus. Pumckas Hymepauusa. /[ecarnynas
' CUCTEMA CUUCIICHUS
. CpaBHeHuE HaTypalbHBIX YUCEN, CPABHEHUE HATYPAJIbHBIX YUCEN C HYJIEM.
' OxpyrieHne HaTypajlbHbIX YHCEI
CrnoxeHue, BBlUMTaHUE, YMHOXKEHHE U JI€JICHUE HaTypaJIbHbIX yncel. CBONCTBO
14 HyJsl IIpU CIIOXKEHHM, CBOWCTBA HYJId M €AWHHULBI IIPM YMHOXKECHHHU.
' [lepemecTuTeNlbHOE M COUYETATENILHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U
YMHOXEHHSI, paclpeieINTEIbHOE CBOMCTBO (3aKOH) YMHOXKEHMS
L5 Hcnonb3oBanue OyKB /751 0003HaYeHUsI HEM3BECTHOTO KOMIIOHEHTA U 3aIlUCH
. CBOWCTB apH(PMETHUECKUX JIeHCTBUI
Jennrenun W KpaTHblE 4YMCIa, pa3loXeHUe Ha MHOxuTenu. [Ipocteie n
1.6 cocraBHble umcina. [lpw3nakm menumoctu Ha 2, 5, 10, 3, 9. Jlenenue c
OCTaTKOM
17 CreneHp C HaTypaJbHBIM IIOKa3aTeleM. 3aluch YUCIa B BUAE CYMMBI
' pa3psAHBIX ClaraéMbIX
UucioBoe BbIpaKEHHE. BplunciaeHHME 3HAYEHHWNM YHCIOBBIX BBIPAXEHUH,
18 MOPSAOK BBINOJHEHUA JeicTBUil. Mcmonb3oBaHME NPU  BBIYMCIEHUSAX
' MEPEMECTUTEIBHOIO M COYETATEeIbHOTO CBOMCTB (3aKOHOB) CJIOXEHUS H
YMHOXEHUS, paclpeAeIuTENbHOIO CBOMCTBA YMHOKEHUS
2 Jpobu
[IpenacraBnerne o npoOu Kak cmocoOe 3amMch YacTH  BEIIUYWHBI.
OObIkHOBEHHBIE 1poOH. [IpaBuiibHBIE M HempaBWiIbHBIE ApoOH. CMelaHHas
2.1 JIpo0b, TIPEACTABJICHUE CMENIAHHOW poOW B BUIEC HEMPABWIHLHOW ApoOH H

BBIJICTICHUE IIEJION YacTH 4YWcia U3 HENpaBWIbHOW Jpodu. M3o0pakeHue

JIpo0el TouKaMH Ha YUCIIOBOM MPSIMOM




OcHoBHOe cBoiicTBO apobu. Cokpamenue apoOei. IlpuBenenue mpodu k

22 HOBOMY 3HaMeHaTtelo. CpaBHEHUE qpooOeit
23 CrnoxeHue 1 BeIYUTaHUE Jpo0Oei. YMHOXKEHUE U JIeleHne 1poOei, B3auMHO-
' oOpartHble 1pobu. HaxoxaeHune yacTu 1eI0ro U eyIoro 1Mo ero 4acTu
Hecsatuunas 3anuchk apoOei. IlpencraBieHue necATUYHOW IpoOU B BHJEC
24 00bIKHOBEHHOM. M300pakeHHE AECITHYHBIX APOOCH TOYKAaMHM Ha YHUCIOBOM
npsimoii. CpaBHEHHE JIECATUYHBIX ApoOei
’t Apudmerndeckue JACUCTBHS C JACCATHUHBIMUA  JaApoOsmu.  OkpyricHue
' JECATUYHBIX Ipo0eit
3 Pemenne TekcTOBBIX 3a/1a4
3.1 Pemenne TeKCTOBBIX 3a/1a4 apuPMETHISCKUM CITIOCOOOM
32 Pemenue norundeckux 3amad. Pemenne 3amau nmepeObOpoM Bcex BO3MOKHBIX
' BapuaHTOB. Vcnonp3oBanue npu perieHuu 3a1a4d TabJIUIl U CXEM
Pemenne 3amau, cojepKamMx 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIMYMHBIL:
33 CKOpPOCTb, BPEMs, PAaCCTOSHHE, IIEHY, KOJIMYECTBO, CTOMMOCTh. EXMHUIIBI
' U3MEpEHUs: Macchl, 00bEMa, 1IEHbI, PACCTOSHUS, BpeMeHH, ckopocTu. CBs3b
MEXIy €AMHUIIAMU U3MEPEHUSI KaXKI0W BEJTMUYUHbI
34 Pemenre oCHOBHBIX 3a/1a4 Ha IPOOH
35 [IpencraBneHue TaHHBIX B BUE TAOIHI], CTOI0UYATHIX JUArpaMM
4 Harnsnnas reomerpust
Harnsinaeie npeacraBienus o purypax Ha MIOCKOCTH: TOYKA, IpsMasi, OTPE30K,
4.1 Jqy4, yroJy, JOMaHas, MHOTOYIOJIbHHUK, OKPYXHOCTb, Kpyr. Yroi. Ilpsmoi,
OCTPBIH, TYIION U pa3BEPHYTHIN YIJIbI
JnuHa oTpeska, METpUUECKHE eIUHUIIBI JUTMHBL. J[JTMHA TOMaHOM, TepUMETP
4.2 MHOTOYrojibHUKa. M3MepeHue W TMOCTPOEHHE YIJIOB C  MOMOUIBIO
TpaHCIIOpPTHpA
43 Harmsinaele mpencrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHHK,
' MPSIMOYTOJIBHUK, KBaJIpaT, TPEYTOJIBHUK; O PaBEHCTBE (pUryp
N3obpaxenune ¢uryp, B ToM uucie Ha kierdatoi Oymare. I[loctpoenwme
a4 KOH(Urypauuii u3 dacTtedl MNpsAMOH, OKPY)KHOCTH Ha HEIUHOBAHHOW H
' kineTdaroil  Oymare. Hcmonp3oBaHWe  CBOWCTB CTOPOH U YIJIOB
MPSIMOYTOJIbHHKA, KBaj[paTa
45 [lnomaap mNpSAMOYroJbHUKA W MHOTOYIOJBHUKOB, COCTaBJICHHBIX U3

MPsIMOYTOJIBHUKOB, B TOM 4YHcle (QUryp, H300pakE€HHBIX Ha KIET4aTON




Oymare. EnuHHIIBI M13MEpEHUS TIOMIAAN

Harnsgaeie npeacraBiaeHus: 0 IPOCTPAHCTBEHHBIX (pUrypax: MpsIMOYyroIbHBIH

napajjienenunen, Ky0, MHOTOrpaHHUKH. M300pakeHHEe MpOCTEHIINX

4.6 MHOTOIpaHHUKOB. Pa3BépTku kyOa m mapawienenunena. Co3nanue mojesnei
MHOTOTPAaHHUKOB (M3 OyMarw, TPOBOJIOKH, IUIACTUIMHA U  JPYTUX
MaTepHUaJIOB)

47 O0BEéM TPSAMOYTONBLHOTO Mapayienenunena, Kyda. EIWHUIBEI u3MepeHus

' 00BéMa
6 KJIACC
Kon IIpoBepsieMblii 371eMeHT COiePKAHMS
1 HarypanpHble uncna
ApudmeTndeckne JCUCTBHS C MHOTO3HAYHBIMH HATYpPaIbHBIMUA YHCIAMH.
UucnoBble BBIpAXEHUS, TMOPSAAOK JICWCTBHM, WCIOJB30BaHUE CKOOOK.

11 Hcnonbs3oBanre mpu BBIYUCICHUSIX MEPEMECTUTEIHHOTO U COUYETATEIHHOTO
CBOMCTB CIIOKEHHMSI W YMHOXEHHUS, pacClpelesIuTeIbHOIO CBOMCTBA
YMHO>KEHUS

1.2 OxkpyriieHre HaTypaJbHbBIX YUCET

13 Jenutenu v KpaTHbIE Yncia, HAMOOIBIIMN OOIIMI TeTUTENh U HAaUMEHbIIIee

' oO1ee kpaTHoe. [[eTMMOoCTh CYMMBI U TIPOU3BEICHUS
14 Jlenenue ¢ ocTaTKOM
2 Hpobu
21 OObIKHOBEHHAs! J1po0b, OCHOBHOE CBOMCTBO JpOOM, COKpalleHHe ApOoOeH.
' CpaBHeHUE U yIIOpSI0UMBaHUE APOOEH
99 Pemenue 3amad Ha HAXOXKJIEHUE YACTH OT IE€JOI0 M IEJIOI0 IO €ro YacTH.
' JpoGHOE YnCII0 KaK pe3ybTaT JAeICHUs
23 [IpencraBnenue AecATUYHOM ApoOW B BHJAE OOBIKHOBEHHOW JpoOu U
' BO3MO>KHOCTB TIPEJICTABIICHUSI OOBIKHOBEHHOM IpOoOU B BUJIE AECATUUHOU
Jecsatuunpie mpodu W MeETpHUecKas cuctemMa Mep. ApudmeTndeckue

24 JNEHCTBUS M YUCIIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMU U JECATUYHBIMH
Ipo0sMu

25 OtHomenue. [leneHne B JaHHOM OTHOIICHWH. Macmtad, MpOMOPIHS.

[IpumeneHne nponopuuii Npy pelieHu 3a1ad




IlousTue IIPOLICHTA. Brrancaenue IMpOUCHTA OT BEJIMYUHBI 1 BEJIMYUHEI 110 e€

2.6 MPOLEHTY. BripaskeHne MpoIeHTOB JeCATUYHbIME Apo0simu. Pemenue 3amayu
Ha MPOLIEHTHI. BrIpaskeHne OTHOLIEHUS BEJIMUUH B IIPOLIEHTAX
3 [TonoxxurenbHbIe U OTpULIATENIbHBIE YHCIIA
[TonoxxurenbHble U OTpULlaTeNbHbIe uncia. Llenbie ynucna. Moayns uucia,
3.1 reoMeTpuyecKas HWHTeprpeTanus Moayis uucna. M3oOpaxkeHue ymcen Ha
KOOpJAMHATHOM NpsiMoil. Yucnoble mpoMexyTku. CpaBHEHUE YnCeN
39 Apudmerndeckue JACHCTBUS C TIOJIOKUTEIBHBIMH W OTPULIATEIbHBIMU
' qucIamMu
[IpsimoyronbHas cucteMa KOOpAMHAT Ha TUIOCKOCTU. KoopauHaThl TOUKK Ha
3.3 IJI0CKOCTH, abcuucca u opauHara. [locTpoenne Touek M Quryp  Ha
KOOPJIUHATHON TIOCKOCTH
4 BykBeHHbIE BbIpAKEHMUSI
[Ipumenenne OykB JUIl 3a0MCHM  MaT€MaTUYECKUX  BBIPAXEHUH U
11 npennoxxenuit.  CBoiicTBa  apudmernueckux  AeiicTBuil.  bykBeHHBIE
' BBIPAYKEHUS U YUCIIOBBIE MTO/ICTAHOBKU. byKBEHHBIE PABEHCTBA, HAXOXKJICHHE
HEU3BECTHOT'O KOMIIOHEHTA
49 ®opmyiel, GopMysibl epuMeTpa U IUIOIIAAN HPSIMOYTOJIbHUKA, KBaJpaTa,
' o0bEMa napajuienenunesaa u Kyoa
5 Pemenue TekcToBBIX 331a4
5.1 Pemrenue TekcTOBBIX 3a1a4 apu(PMETHIECKUM CITIOCOOOM
£ Pemenue norumveckux 3amad. Pemenue 3amau mepeOOpoM BCeX BO3MOMXKHBIX
' BAPUAHTOB
Pemenune 3amad, copepKallMx 3aBUCHMOCTH, CBS3bIBAIOIIMX BEJINYMHBIL:
CKOpOCTb,  BpE€Ms,  paccTOsiHUE, IIeHa, KOJMYEeCTBO,  CTOMMOCTb,
5.3 MIPOU3BOIUTENILHOCTD, BpeMsi, 00bEM paboThl. ENMHUIIBI H3MEpEeHHsI: MacCHhl,
CTOMMOCTH, PAcCTOSIHUS, BpeMeHHU, cKopocTd. CBsi3b MEXIy €IUHHUIIAMU
M3MEpPEHUS KaX /101 BETMUNHBI
54 Pemenne 3azmad, CBSI3aHHBIX C OTHOLIEHHWEM, IMPONOPLUOHATIBHOCTHIO
' BEJIMYMH, IPOLIEHTAMH; PELIIEHHE OCHOBHBIX 33/1a4 Ha JIpOOU U MPOLIEHTHI
56 OneHka W TPUKUIKA, OKpyrJieHHe pesynbTata. CocTaBieHHEe OyKBEHHBIX
' BBIPA)XEHUH 110 YCIOBHUIO 33/1a4U.
56 [IpencraBnenue NaHHBIX C TOMOILIBIO TaOmuI U auarpamm. CronOvarbie

auarpaMMsl. YTeHue KpyroBbIX Juarpamm




Harnsannas reomerpust

Touka, mpsMas, OTPE30K, Jy4, Yroj, JIOMaHas, MHOTOYIOJbHUK,

ol YeTBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTh, KpPYT'
6.2 B3aumHOe pacnosiokeHHe IByX INPAMBIX Ha IUIOCKOCTH, IapaljieiIbHbIC
' IIpsIMBbIE, IEPIIEHAUKYIISIPHBIE IPSIMBIE
63 W3mepenue paccrosiHUIl: MeXAy ABYMs TOYKAMM, OT TOYKH JO IPSMOH,
' JUIMHA MApLIpyTa Ha KBaJAPATHOU CETKE
6.4 W3mepenue 1 NOCTpOEHHE YIVIOB € IIOMOILBIO TPAHCIIOPTHPA
65 Bunsl TpeyrosbHUKOB: OCTPOYIOJIBHBIN, MPSAMOYTOJIbHBIM, TYNOYI'OJIBHBIM,
' paBHOOEIPEHHBIN, PABHOCTOPOHHUI
66 YerplpéxyronpHuk. lIpsMoyronbHuK, KBajpaT: HCIOJIb30BAHUE CBOMCTB
' CTOPOH, YIJIOB, IMarOHAJICH
N3o0paxkeHue reoMeTpuueckux (GUryp Ha HEIMHOBaHHOM Oymare c
6.7 UCIOJb30BAHUEM  LUPKYJs,  JIMHEHKH,  YTOJbHHUKA,  TPaHCIOPTHUPA.
[Toctpoenus Ha kiaeTyaTol Oymare
6.8 [TepumeTp MHOTOYTOJIBHHUKA
6.9 [onsaTtue nuomanu GUrypsl, eAMHULBI U3MepeHus miomanu. [IpubnmxénHoe
' U3MepeHue Moaau GUryp, B TOM YUCIie Ha KBaJpaTHON CeTKe
6.10 [TpubnuxEHHoe N3MepeHHe JJTMHbI OKPYKHOCTH, TUIOIIAAN Kpyra
6.11 Cummerpusi:  LeHTpanbHass, oceBas W 3epkanbHas.  IloctpoeHue
' CUMMETPUYHBIX (pUTYp
Harnsagueie IIPEICTaBICHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
napajuienenunes, Ky0, npusMa, nupamuaa, KOHyC, HWIMHIp, Map U cdepa.
6.12 N300paxkxeHne  mpocTpaHCTBeHHbIX  ¢uryp.  Ilpumepsl  pa3BEpTok
' MHOTOT'PAHHUKOB, 100581050301 (o] Hu KOHYCa. Co3nanune MoJeen
MIPOCTPAHCTBEHHBIX (uryp (M3 Oymaru, MpOBOJIOKH, IUIACTHIMHA U JIPYTUX
MaTepHuaJIoB)
6.13 [Tonsatue o6béMa, enuHUIEI U3MEpeHUs 00BEMA. OOBEM MPSIMOYTOILHOTO

napajuienenunesaa, Kyoa




PABOYAS TPOTPAMMA YYEBHOT'O KYPCA «AJITEBPA» B 7-9
KJIACCAX

HOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBisieTCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHMs: OHa OOECHEeYMBAET U3YYEHHE JPYIMX JUCLMIUIAH, Kak
€CTECTBEHHO- HAy4yHOTO, TaK M TYMaHUTapHOTO IIMKJIOB, €€ OCBOCHHUE
HEOOXOIUMO [JIsi TPOJOJDKEHUS OO0pa3oBaHUS U B TOBCEIHEBHON KU3HU.
Pa3Butre y 0O0y4aromuxcsi Hay4YHBIX MPEACTaBICHUN O MPOUCXOXKICHUU U
CYIITHOCTH anreOpanvecKnxabCTpaKIuii, CIoco0e OTpaKEHUS MaTEMaTHIECKOM
HAYKOMW SIBJICHUH W TPOIECCOB B MPUPOJIE U OOIIECTBE, POJIU MATEMATUYECKOTO
MOJCIIUPOBAHUS B HAy4YHOM IIO3HAHWM W B TIPaKTUKE CIOCOOCTBYET
(GbOpMHpPOBAHHIO HAy4YHOTO  MHMPOBO33PEHMS] M  KAueCTB  MBIIUICHUS,
HEOOXOMUMBIX JUIsl aJanTallid B COBpPEMEHHOM IU(poBOM 00IIECTBE.
N3yuenne anreOpnl 0OecrieunBaeT pa3BUTHE YMEHUSI HAOII01aTh, CPABHUBATD,
HaXOJIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEUCTBUS U BBIBOJIBI, (HOPMYIUPOBATH
yTBepkieHns. OcBoeHue Kypca ajiredpbl 00ecrieurBaeT Pa3BUTHEIIOTMUYECKOTO
MBIIIJIEHUSI O0yYaIOIIMXCA: OHM HUCIOJIB3YIOT JEAYKTHUBHBIE W HMHIIYKTUBHBIC
paccyxaeHus, 0000IIeHre U KOHKPETU3aII0, abCTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anreOpe NpeanoJiaraeT 3HAYUTENIbHBIM O0BEM CaMOCTOSATEIbHOU
JESATEIPHOCTH O00YYaroUuXcs, MOATOMY CaMOCTOSATENIbHOE pelieHue 3aaad
SBJISICTCS peaTu3alien NeaTeTbHOCTHOTO MPUHIIUIA 00YYEHUSI.

B crpykType mporpammbl y4eOHOTO Kypca «Airedpa» Uit OCHOBHOTO
oOmero o0pa3oBaHHsS OCHOBHOE MECTO 3aHHMAIOT  COJAEPKATEeIbHO-
MeTonuueckue JmHuM: «Uucima W BBIUMCIEHUS», «AnreOpanyeckue
BBIP@XKCHUSD, «YPaBHEHHUS UM HepaBeHCTBa», «DyHkumm». Kaxpas u3 stux
coJiepKaTeIbHO-METOAMUECKUX JIMHUN Pa3BUBACTCSA HA MPOTSHKCHUH TPEX JIET
U3YYCHUS Kypca, B3aUMOCHCTBYSI C IPYTHUMH €TI0 JIMHUSIMHU. B X0/ n3ydeHus
y4eOHOTO Kypca OOydYaloIUMCs TMPUXOAUTCS JIOTUYECKH PaCCyKIaTh,
WCIIOJIh30BaTh TEOPETUKO-MHOKECTBEHHBIM S3bIK. B CB3M ¢ 3TUM B
nmporpaMmy ydeOHOTO Kypca «AnreOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKU, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3leliax MaTeMaTHYeCKOTO
0o0pa3oBaHUsI U CIIOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOIIMMHUCS OCHOB
YHUBEPCAIBHOTO MaTeMaTH4ecKoro si3bika. CojepkaTebHON U CTPYKTYpPHOM
O0COOEHHOCTBIO yU4eOHOTO Kypca «Anredpa» SBISETCS €ro WHTErPUPOBAHHBIN
Xapakrep.

Conepxanue nuHUM «Yucna W BBIYUCICHUS» CIY>KUT OCHOBOM ISt
JanbHEHIIero M3y4eHWs] MaTEeMaTUKHU, CIOCOOCTBYET  Pa3BUTHIO Yy



oOyyaromuxcst ~ JOIMYECKOr0  MBILUIEHUS,  (OPMUPOBAHUIO  YMEHHUS
[0JIb30BAThCS AITOPUTMAMHU, a TAKKE MPUOOPETECHUIO TPAKTUUECKUX HABBIKOB,
HEOOXOAMMBIX [JIsl MOBCEIHEBHOM >KU3HU. Pa3BUTHE NMOHATUS O YHCIE HA
YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUsl CBSA3aHO C PALMOHAIBHBIMU U
UppalMOHaJIbHBIMU YHCIIaMH, (opMUPOBaHNUEMITPEICTABICHUN 0
JEHCTBUTENBLHOM YHUCIIE. 3aBEPUICHHE OCBOCHUS YMCIIOBOM JIMHUM OTHECEHO K
cpeaHeMy oOl1eMy 00pa30BaHMUIO.

Copepxxanue JByX anreOpandeckux JHUHUM — «AjnreOpanueckue
BBIPQKECHUS» U «YPaBHEHHUS U HEPaBEHCTBa» CHOCOOCTBYET (POPMHUPOBAHUIO Y
oOydaromuxcsi MaTeMaTH4YeCKOro amnmapara, HEOOXOAMMOIO JJisi pPElIeHUs
3alay MaTE€MaTHUKH, CMEXHBIX MPEIMETOB U IPAKTHKO-OPUEHTUPOBAHHBIX
3amady. Ha ypoBHE OCHOBHOro 00ImIero oOpa3oBaHUs Y4eOHBIM Marepuain
IPyNIUPYETCS BOKPYT PallMOHAJIBHBIX BhIpaXKEHUH. Anredpa AeMOHCTpUPYET
3HAYEHHE MATEMAaTUKH KAK SI3bIKA JUJIS [IOCTPOCHUSI MATEMATHYECKUX MOJIEIIEH,
ONMCaHUsl MPOLECCOB M SABJICHHWI peanbHOro mupa. B 3amaum oOydeHus
anredpe BXOIAT TaKXKe AaJbHEHIee pa3BUTUE AITOPUTMUUYECKOTO MBILIUICHHUS,
HEOOXOAMMOI0, BYaCTHOCTH, JJIi OCBOCHUS Kypca MH(POPMATUKH, U OBJIaJICHUE
HaBbIKaMH JETyKTUBHBIX paccyxjaeHuil. IIpeodpazoBanue cUMMBOJIBHBIX (HopM
CHOCOOCTBYET Pa3BUTHIO BOOOpaKEHMsI, CIOCOOHOCTEH K MaTeMaTU4eCKOMY
TBOPYECTBY.

Conepxanue  (QyHKIMOHATBHO-TpAQUUYECKONW JIMHUM  HAallEJIeHO Ha
MoJlydyeHue OOyYaOMIMMHUCSA 3HAaHUM O (QYHKIUSAX KaK BaKHEHIIeH
MaTeMaTUYeCKOM MOJENH [UIsl OMUCAHMUS U HCCIENOBaHUS Pa3HOOOPa3HBIX
pOLIECCOB W SBIIGHUW B mpupoje W obmectBe. M3yuenue wmarepuana
CHOCOOCTBYET Pa3BUTHUIO y OOYYarOIIMXCS YMEHHUsl MCHOJIb30BaTh pPa3IMYHbIC
BBIPA3UTEIIbHBIE CPEICTBA A3bIKA MAaTEMATHUKU — CIIOBECHBIE, CUMBOJIMYECKHE,
rpaguueckue, BHOCHT BKJad B (OPMUPOBAHHME MPEACTABICHUN O poOH
MaTeMaTHKHU B Pa3BUTHH LUBUIN3ALUHU U KYJIbTYPHI.

CornacHo yuebHOMY TMmiaHy B /-9 Kiaccax u3ydaercs yueOHBIH Kypc
«Anrebpa»,  KOTOPBIA  BKJIIOYAET  CICAYIOIIME  OCHOBHBIE  pa3feiibl
conepxkanus: «Umcaa W BBIYHCICHHS», «ANTEOpanvecKHe BBIPAKCHUS,
«YpaBHeHUS U HepaBeHCTBa», «DyHkrium». Ha wusydeHue yueOHOrOo Kypca
«Anredpa» otBoautcs 306 yacos: B 7 kiacce — 102 vaca (3 vaca B Heaelno), B
8 kmacce — 102 gaca (3 uaca B Hememo), B 9kmacce — 102 gaca (3 uaca B
HEJICTIIO).

COIEPKAHUE OBYUEHUA
7 KIIACC

Yucaa v BbIYMCJICHUSA



Jpobu 0ObIKHOBEHHBIE M JECATHYHBIC, MEPEXO] OT OJHOU (HOPMBI 3amUCH
npobeit k gpyroi. IloHsTHe panuMOHaIBPHOTO YHWCIA, 3AlUCh, CpPaBHEHUE,
yIOPSAOYMBAHUE  PAlMOHANBHBIX  4YHMCeN. ApHpMETHUEeCKHe JCUCTBUA C
palrOHAJIBHBIMUA YKCIIaMH. Pelenue 3aaad u3 peajbHOM NMPAKTUKHA HA YacTH, Ha
JpoOHu.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTelEeM: OINpEENIEHUuE, IMpeoOpa3oBaHUe
BBIPQXEHHUI HA OCHOBE OIpEeICHHs, 3aUCh O0NbIINX uncen. [IporeHTsl, 3amnuch
IPOLIEHTOB B BUJE JpoOH U JpoOH B BUAE MPOLEHTOB. TpH OCHOBHBIC 33Ja4M Ha
IIPOLIEHTHI, PEIICHNE 3a1a4 U3 PEaJIbHON ITPAKTUKH.

[IpumMeHeHnEe TPU3HAKOB  JEIMMOCTH, PA3JIOKEHUE HA  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCHUMOCTM, B TOM uucie TMpsMas U oOparHas
MIPONOPIUOHAIBHOCTH.

AJiredpanyecKkue BbIPAKEHUS

IlepeMeHHBIE, YMCIIOBOE 3HAYECHUE BBIPAKECHUSA C IIEPEMEHHOM. JlomycTuMmble
3Ha4YeHUA NepeMeHHbIX. lIpencraBnenre 3aBUCUMOCTH MEXAY BEIMYMHAMU B BUJIE
dbopmybl. Beruucnenus no ¢popmynam. [IpeoOpazoBanre OyKBEHHBIX BbIpAXKEHHUI,
TOXX/IECTBEHHO paBHbIE BBIPAXXEHHUS, NpaBWiIa NpeoOpa3oBaHUs CYMM H
MIPOU3BECHUH, MPABUIIA PACKPBITHS CKOOOK U MPUBEICHUS MOAOOHBIX CIaracMbix.

CBolicTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEIIEM.

OpHowieHsl 1 MHOTOWIEHbI. CTeneHp MHOTOWwIeHa. Cl0KEeHUE, BBIYUTAHHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMynbl COKPAIIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl W KBajpaT paszHocTu. Popmysia pa3sHOCTH KBaApaToB. PasnoxeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHMsI, IpaBWiIa MpeoOpa3oBaHMs YypaBHEHMUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHME C OJIHOW IEPEMEHHOW, YUCIO KOPHEW JMHEUHOTO
YPaBHEHMS, pEUICHUE JIMHEMHBIX ypaBHEHH. (COCTaBIICHHE YpPaBHEHUM IIO
YCJIOBHIO 3a7ja4uu. Perenne TeKCTOBBIX 3a/1a4 C TOMOIIbIO YPaBHEHUM.

JIuneiiHoe ypaBHEHHE C JBYMs EPEMEHHbIMU U ero rpaduk. Cucrema AByxX
JIMHEMHBIX YpPaBHEHUW C JBYMsS [EPEMEHHBbIMU. PellleHue cucreM ypaBHEHUU
crnocoboM MoACTaHOBKH. IIpumepsl pemieHus TEKCTOBBIX 3a7ad C IOMOIIBIO
CUCTEM YPaBHEHUM.

DyHKUMH

Koopanuara Toukm Ha mnpsMod. YwucnoBele npoMexyTku. Paccrosnue

MEXKy ABYMS TOUKAMH KOOPJIAWHATHOU MPSMOM.



[IpsimoyronbHas cuctema koopauHaT, ocu Ox u Oy. Abcuucca U opauHaTa
TOYKHM HAa KOOPJAWHATHOW miockocTu. [IpumMepsl rpadukoB, 3aaHHbIX GOpMyJIaMu.
Yrenune rpadukoB peanbHbIX 3aBucuMocted. [lonstue Qynkumn. [padux
¢bynkiun. CoiictBa ¢pyukuuil. Jluneitnas ¢pynkmus, e€ rpaguk. ['paduk QyHkumnn
y = [x|. I'paduueckoe pemienre TUHEHHBIX YpaBHEHHM M CHUCTEM JIMHEHHBIX
YpaBHEHUM.

8 KVIACC
Yucaa 1 BBIYUCTICHUSA

KBanpatueiii kopenb u3 uymcna. [lonstHe 00 uppanroHaIbLHOM YHCIE.
JecsaTuunbie TpUOIMKEHUST UpPAMOHANBHBIX unces. CBoMCTBA apuPMeTHIeCKuX
KBaJIPAaTHBIX KOPHEW U UX MPUMEHEHHE K MPe0Opa30BAHUIO YHUCIOBBIX BHIPAKCHHI
Y BBIYUCJICHUAM. [efiCTBUTENbHBIC YUCIIA.

CreneHs ¢ LenbIM TOKa3aTesieM U €€ cBorcTBa. CTaHaapTHAS 3alUCh YKUCIIA.
AuredpanvecKue BbIPAKEHUS

KBagpaTHbpiii  TpEXUiE€H, pa3ioKEHUE KBAAPaTHOTO TPEXWIEHA HA
MHOXUTEIH.

AnrebOpanyeckas Apoos. OCHOBHOE CBOMCTBO anreOpaudeckoil npodu. CroxeHue,
BBHIYMTAHUE, YMHOXEHHUE, JCJIeHHe ainreOpanyeckux npoOei. PammonanpHbIe
BBIpAKEHUS U UX MTPEoOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, QopMyna KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienne ypaBHEHUH, CBOISIIMXCA K JUHEMHBIM U KBaJPATHBIM.
[Ipocreiime qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas uHTEpIIpETAIIS YPABHEHUN C IBYMS IEPEMEHHBIMH U CUCTEM
JVMHEMHBIX YPAaBHEHUW C JBYMs II€pEeMEHHbIMHU. [Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs] IEPEMEHHBIMH.

Pemennie TekCTOBBIX 3a/1a4 anreOpanyeckKuM CIioCOOOM.

YuciioBbie HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHOM MEPEMEHHOM.
PaBHOCWJIBHOCTH HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKUMH

[Tonstue ¢ynkuun. OO6naCTh ONpENENIeHUsT W MHOXKECTBO 3HAYCHUU
byakuuu. CrocobObl 3amanust ¢yHkuuid. ['paduk Qynkmuu. Urenwe CBOWCTB
¢bynkuuu no e€ rpaduky. [Ipumepsl rpadukoB QyHKIUH, OTpaXKaloKUX peaibHbIe
MTPOLIECCHI.



OyHKIMY, OINUCHIBAOIINE TMPSMYI0O W OOpaTHYH MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, UX rpaduku. @yHkmun y = X2, y = X3, y = Vx, y=|x|. [paduueckoe
pEIICHUE YPABHEHUW U CUCTEM YPABHECHUM.

9 KVIACC
Yucsia ¥ BBIYUCTICHUSA

PannonanbpHbie yncia, UppalMOHAIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE APpoOr. MHOXECTBO ACHCTBUTEIBHBIX YMCEN, JEHCTBUTEIbHbIE YUCa
KaKk OECKOHEUHbIC JECATUYHbIC ApoOU. B3aMMHO OJHO3HAYHOE COOTBETCTBHE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHE JIEUCTBUTENIBHBIX YHCEN, apu(PMeTHUYeCKue JEHCTBUA C
JNEWCTBUTEIBLHBIMU YUCIAMU.

Pasmeppl OOBEKTOB OKpYKAIOIIETO MHPA, JJIMTEIBHOCTb IPOLECCOB B
OKpPY’KaroleM MHUpE.

[TpuOnmxk€HHOE  3HAYEHHE  BEIMYMHBL, TOYHOCTb  IPUOIMKEHHUS.
Oxpyraenue uncen. [Ipukuaka 1 oLeHKa pe3yJIbTaTOB BEIYUCICHUIA.

YpaBHeHUS U HEPABEHCTBA

JIuneliHOE ypaBHEHHME. PelieHne ypaBHEHWH, CBOMSIIMXCS K JIMHECHWHBIM.
KBanparHoe ypaBHeHue. Pelienue ypaBHEHNN, CBOASAIINXCS K KBAJAPATHBIM.
bukBanpatHoe ypaBHeHueE. [Ipumepsl perieHnst ypaBHEHUN TPEThEN U YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHM. PelleHne TEeKCTOBBIX 3a1ay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ OByMs MEpEeMEHHbIMHU U ero rpaduk. Pemienue cucreM IByX
JIMHEMHBIX YPAaBHEHUU C JBYMs IIEPEMEHHBIMU. Perienne cucrem AByX ypaBHEHH,
OJIHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpOM creneHu. | 'paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemiennie TekCTOBBIX 3ajiad  ainreOpanyeckuM crocodbom. UYwuciaoBsie
HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuMHEWHBIX HEPABEHCTB C OJHOW IEpEMEHHOMU. PelieHue cucrem
JVHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOW. KBagpaTHble HEpaBEHCTBA.
['padmyeckas uHTEepHpeTalys HEPaBEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIUU

KBaapartnunas ¢yskius, e€ rpaguk u cBorictBa. [lapabona, kKoopauHaThI
BEPILMHBI Tapaboibl, OCh CAMMETPUHU MapadOJIbL.

I'paduku dyukumit: y =kx, y=kx + b, y=k/x, y =x3, y = Vx, y = |x| 1t ux
CBONCTBA.



Yucii0Bble IOCIEA0BATEIHHOCTH U IIPOrPeCcCUH
[ToHsiTHE YMCITIOBOM MOCIENOBATENLHOCTH. 3aJaHUE IOCIEA0BATEIbHOCTH
PEKyppEeHTHOM (popMyIoi U (GOpMyIIOi n-ro 4iieHa.
Apudmernueckass U reomerpuueckas nporpeccuu. @opMyibl n-ro 4ieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBHIX N YJICHOB.
N3o0pakeHne YjeHOB apu(PMETHYECKOM M TeOMETPHUUYECKOM Mporpeccuit
TOYKaMHM Ha KOOPAMHATHOM IIJIOCKOCTH. JIMHEWHBIM W OKCIOHEHUIHUAJIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.
IINIAHUPYEMBIE  PE3VYJIbTATBI OCBOEHUSA  ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA
HHPEAMETHBIE PE3YJIbTATBI
K xoHmy oOyuenuss B 7 Kjaacce OOydarOUIUMHCS TMOJYYUT CIEAYIOIIUE
IIPEAMETHBIE PE3YIIBTATHI:

Yuciia 1 BbIYUCICHUA

BoInonHATh, coyeTasi yCTHbIE U MUCbMEHHBIE NMPUEMBI, apu(pMeTHIEeCKUe
NEUCTBUA C PAllMOHAIBHBIMU YUCIIAMH.

HaxonuTth 3Ha4€HHS YMCIOBBIX BBIPAKEHU, IPUMEHATh Pa3HOOOpa3HbIE
CocoObl W TNPUEMBI  BBIYUCIEHUS 3HAUYEHUM JPOOHBIX  BBIPAXKECHHIH,
coJiepKaluX OOBIKHOBEHHBIE U JECATUUHbIE IPOOH.

[lepexogute OT OAHOW  (OpPMBI  3alMUCH  YUCEN K  JPYrou
(npeobpa3oBbIBaTh AECCATUUHYIO JPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUYHYIO APOOB).

CpaBHHMBaTh W yHOPAIOYMBATH PALMOHAIBHBIE

yucaa.OKpyrisTh yucia.

BBINONHAT MPUKHUIKY M OLIEHKY pE3yJibTaTa BbIYMCIECHUN, OLEHKY
3HAQYEHUM YUCIOBBIX BBIPAKCHUN. BBINOIHATH AEHCTBHUS CO CTEIECHSIMHU C
HaTypaJbHbIMU MTOKA3aTEISIMHU.

[IpyuMeHATP TpPU3HAKA JEAUMOCTH, pa3JOKEHHME HAa MHOXKUTEIN
HaTypAJIbHBIX YUCET.

PemaTe npakTUKO-OpUEHTUPOBAHHBIE 33/1a4M, CBSI3AHHBIE C OTHOLLIEHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYUH, MPOLEHTAMH, HHTEPIIPETUPOBATH
pe3ynbTaThl pPEIICHHs 3aJad C Yy4€TOM OIPAaHWYEHHUH, CBSI3aHHBIX CO
CBOMCTBaMHU pacCMaTPUBAEMBIX OObEKTOB.

AJiredpanyecKkue BbIPaKeHUS

Hcnonb3oBath  anreOpandyeckyld  TEPMUHOJIOTHIO U CHUMBOJIUKY,
OPUMEHSTH €€ B IPOLIECCEe OCBOEHUS y4eOHOT0 MaTepuala.

HaxoauTh 3HaueHUs1 OyKBEHHBIX BBIPAKEHUI MPHU 33JaHHBIX 3HAUCHUSX
[IEPEMEHHBIX.



BeinonHATe  npeoOpa3oBaHMsl LEJIOTO  BBIPAKEHUS B MHOIOYJIEH
IPUBEJICHUEM MOJOOHBIX ClIaraéMblIX, PACKPBHITUEM CKOOOK.

BBINONHAT YMHOKEHUE OJHOWIEHA HA MHOIOYIEH M MHOTOWIECHa Ha
MHOTOUJIEH, IPUMEHSTH (POPMYIIBI KBaJipaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OcCy1IecTBIATh Pa3IOKEHNE MHOIOYIECHOB HAa MHOXUTEIHM C ITOMOILBIO
BBIHECEHUS 3a CKOOKM OOIIEro MHOMHWTENSA, TPYHIUPOBKU CIIAraeMbIX,
NpUMEHEHHUs (HOPMYI COKPAIIEHHOTO YMHOKEHUSI.

[IpumensTh NpeoOpa3oBaHUs MHOTOUJIEHOB MJI PELICHUS Pa3iIMYHbIX
3a/1a4 U3 MaTeMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTHUKHU.

Hcnonp30BaTh CBOKMCTBA CTENEHEHW C HATYPAJIBHBIMM IOKA3ATEISIMU IS
peoOpa30BaHus BbIPAKECHUII.

YpaBHeHNs M1 HepaBeHCTBA

Pemate JIMHEWHBIE YpaBHEHUS C OJHOW NEPEMEHHOW, IPUMEHSS IIPAaBUIIa
IIepexoa OT MCXOJHOIO YPAaBHEHMsS K pPAaBHOCWIBHOMY emy. [IpoBepsTs,
ABJISIETCS JIM YUCJIO KOPHEM YPABHEHHS.

[IpumeHsTh rpaduyeckre METOABI IIPU PEIICHNUN JTUHEHHBIX YPAaBHEHUHN U
UX CHCTEM.

[TogOupaTe mpuMepbl Hap YHUCEN, SBISAIOMIUXCA PEIICHHEM JUHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CrpouTh B KOOpPIAWHATHOW MJIOCKOCTU TpauK JIMHEHHOTO YPaBHEHMS C
JABYMsI NIEPEMEHHBIMH, TMOJb3YyICh Ipa(UKOM, TIPUBOIUTH MPUMEPHI PEIICHUS
YPaBHEHUH.

Pemrats cuctemMbl IByX JTMHEHWHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMH, B
TOM 4YHCJIe TpaUuecKu.

CocTaBisATh 1M pemarh JMHEWHOE YPAaBHEHHE WA CHCTEMY JIMHEHMHBIX
YPaBHEHUI 10 YCJIOBHUIO 3a/lauyd, HHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 33a1a4M MOJy4EHHBIN pe3yJIbTarT.

DYyHKUNH

N300paxaTh Ha KOOPAWHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOLIUE
3a/laHHBIM KOOPJIWHATaM, Jy4Yd, OTPE3KH, WHTEPBAJbl, 3alHCHIBATH YUCIIOBBIE
MIPOMEXKYTKH HaaIreOpandeckoM s3bIKe.

OTMeuyaTh B KOOPJAMHATHOM IUIOCKOCTH TOYKM MO  3aJaHHBIM
KOOpJIMHATaM, CTPOUTHh Tpaduku JuHeHHbIX GyHKUUA. CTpouTh rpaduk
byHKUIMN y = [X|.

OnuceiBaTh € TOMOIIBIO (PYHKIMH H3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSHUE, LI€HA, KOJIMYECTBO, CTOUMOCTD,
POU3BOAUTEILHOCTD, BpeMsi, 00BEM paOOTHI.

HaxoauTs 3HaueHne (pyHKIUHU 10 3HAYEHUIO €€ apryMeHTa.

[lonumars  rpaduueckuid  crmoco0  MPEACTaBICHUS W aHAIW3a



MH(pOpMaIMKU, U3BJIEKAaTh W HHTEPIPETHPOBATh MHPOPMALUIO U3 TpaduKOB
pEaJIbHBIX IPOLIECCOB U 3aBUCUMOCTEH.

K koHy oOydyenus B 8 kjacce oOydyaroUIMiiCsl MOMYYMUT CIEAYIOLINE
pEeIMETHBIE PE3YIIbTAThI:

Yuciia v BBIYMCTICHUS

Hcnons3oBath HayaJlbHbIE IpEICTaBIICHUS 0 MHOKECTBE
JNEUCTBUTEIBHBIX YHCEN I CPaBHEHUS, OKPYIVIEHHS W BBIYHMCIICHUU,
n300paxkaTh JEHCTBUTENbHBIE YMCIIa TOUKAMU HAa KOOPAWHATHON MPSIMOH.

[IpuMeHsTh MOHATHE apU(PMETUYECKOrO0 KBAJIPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHHU, UCTIOJIb3Ys IPU HEOOXOAUMOCTH KaJbKYJISTOP, BBIIOIHSITH
npeoOpa3oBaHus BBIPAXKEHUM, COJEpKAIIMX KBAJAPATHBIE KOPHH, HCIIONb3YS
CBOWCTBA KOPHEHN.

Hcnonp3oBaTh 3amucu  OOJBIIMX W MajlbIX YHCEI C IOMOIIBIO
JECSITUUHBIX Apo0el u creneHel uncia 10.

AJiredpanyecKkue BbIPAKeHUS

[IpyuMeHATP TOHATHE CTENEHW C LEJbIM I[I0Ka3aTejeM, BbINOJHATh
npeoOpa30BaHus BbIPAXKEHUH, COAEPIKAIUX CTENEHH C LIETbIM MOKa3aTeIeM.

BrmonuaTs TOXIECTBEHHBIC npeoOpa3oBaHus palMOHAIIBHBIX
BBIDAKCHUA HAa OCHOBE TMpPaBWUJ JICUCTBUM HAJ MHOTOWICHAMH U
anredpandyecKuMu ApoOsiMu.

PackiianpiBaTh KBaIpaTHBIN TPEXUWIEH HA MHOKHUTEIH.

[IpuMeHsATh TpeoOpa3oBaHUsl BBIPAXKEHUN Il PEUICHUS Pa3IMYHBIX
3a71a4 U3 MaTeMaTUKH, CMEXKHBIX IPEAMETOB, U3 PEAIbHOMN ITPAKTUKHU.

YpaBHeHUS M HEPABEHCTBA

Pemrare  nuHElHBIE, KBagpaTHbIE yPABHEHHS W  PalHOHAIBHBIC
YpPaBHEHHUsI, CBOASALIMECS K HHUM, CHUCTEMbl [JBYX YyPaBHEHUU C JBYMs
[IEPEMEHHBIMHU.

[IpoBomuTe mpoCTEWIINE HUCCIAEAOBAaHUS YPAaBHEHUHW M CUCTEM
ypaBHEHUH, B TOM 4YHUCJIE C NpPUMEHEHUEM TrpadUyecKux MNpeacTaBIeHUN
(ycraHaBivMBaTh, UMEET JM ypaBHEHUE WM CUCTEMa YpaBHEHUN pelIeHUs,
€CJIM UMEET, TO CKOJIBKO, U TTpoUee).

[TepexoauTs OT ciaoBecHOM GHOPMYIUPOBKHU 3a/1aun K €€ anreOpanyecKoiu
MOJEIN C IIOMOLIBIO COCTaBJICHUS YPAaBHEHUs WM CUCTEMBl YpPaBHEHUH,
MHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3aJa4d IIOJIYYEHHBIN
pesyinbTaT. [IprMEHSITH CBOMCTBA YHCIOBBIX HEPABEHCTB I CPAaBHEHU,
OLICHKHM, pellaTh JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM M HX
CUCTEMBI, JlaBaThb TIpadUUecKyl0 WIUIIOCTPALlMI0O MHOXECTBA peUIeHUM
HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOYyHKIHUU



[TornMaTh ® HCIIOJIB30BaTh (PYHKIIMOHAIBHBIC TIOHATHS U S3BIK
(TepMHHBI, CHMBOJINYECKHE 0003HAYCHUS ), ONPEICIIATh 3HAUCHUE (DYHKIMH 110
3HAYCHHUIO apTyMEHTa, ONPEICISITh CBOMCTBA (PYHKIIUH 110 ¢€ rpaduKy.

Ctpoutb rpaduku 351eMeHTApHBIX QYHKIHA BUIA:

y=k/x, y=x2,y=x3,y = |x|, y = VX, OIICBIBATb CBONCTBA YUCIOBOIL
byHKIIMA 110 €€ TpaduKy.

K xonmy oOyuenus B 9 kjacce oOy4arOmUNCSA TMOMYYUT CIICTYIONTHE
IpeIMETHBIC PEe3yJIbTaThI:

Yucia ¥ BBIYUCIEHUSs

CpaBHUBaTh W YHOPSAAOYMBATH pPAIlMOHAIBHBIE W HWPPAIMOHAIBHBIC

guciia. BBIMOMHATE apu(pMETHUYCSCKHE JEUCTBUS C pPAalMOHATBHBIMH

YHCIIAMH,
coueTas YCTHbIE W TIMChbMEHHBIC TPHUEMBI, BBITIOJNHATh BBIUHCICHHUS C
UppaIMoHaIbHBIMU YHCIIAMHU.

Haxonute 3HadyeHUs] CTENEHEH C IEIbIMUA IOKa3aTeIsIMH M KOpHEH,
BBIYMCIISITH 3HAYEHUS YUCIIOBBIX BBIPAYKCHUM.

OKpyrJisITh ACHCTBUTENBHBIE YUCIIA, BBIOIHATH MPUKUAKY pe3ysibTaTa
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKECHUM.

YpaBHeHUS M HEPABEHCTBA

Pemath nuHeHbIE U KBaJIpaTHbIC YPaBHEHUS, YPABHEHHUS, CBOSIIUECS K
HUM, POCTEHNIINE TPOOHO-pAllMOHATIbHBIC YPABHEHHS.

PemaTth cuctembl ABYX JTMHEUHBIX YpPaBHEHHUHN C JAByMs NEPEMEHHBIMU U
CUCTEMBl JIByX YpaBHEHUH, B KOTOPHIX OJHO YpPaBHEHUE HE SBIACTCS
JIMHEHHBIM.

Pemate TekcTOBBIE 3amaud anreOpanuecKuM CIocoOOM C TMOMOIIBIO
COCTaBJICHUSI YpPaBHEHMS WJIM CHUCTEMbl JIByX ypaBHEHUU C JBYMs
MePEMEHHBIMHU.

[IpoBoguTe mpoCTEWIINE WCCIENOBAHUS YPAaBHEHUM H  CUCTEM
ypaBHEHUH, B TOM 4YHCIE C NpPUMEHEHUEM TrpadUyecKux MNpeCTaBICHUN
(ycranaBnuBaTh, UMEET JM YpPaBHEHHE WJIM CHCTEMa YPAaBHEHUN pEIICHUS,
€CJIM UMEET, TO CKOJIBKO, U Mpoyee).

Pemats nuHeliHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, U300paKaTh
pEllIeHNE HEPABECHCTB HA YMCIIOBOW MPSIMOM, 3alUCHIBATH PEIICHUE C TOMOIIIBIO
CHMBOJIOB.

Pemate cuctemMbl JMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJTFOYAIONTME KBaJ[paTHOE HEPABEHCTBO, H300pa)kaTh PEIIEHUE CHUCTEMBI
HEPABEHCTB HAa YKCJIOBOM MPSMOW, 3alMCHIBATh PEHNICHUE C IOMOIIBIO
CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPY PEIICHUH PA3IMYHbBIX 3aa4.



DOyYyHKIHUA
Pacno3naBaTh (pyHKIIMM M3y4eHHBIX BUIOB. [loka3bIBaTh

CXeMaTHYEeCKUPACTIONOKEHNE Ha KOOPIMHATHOM TUIOCKOCTH TparKoB
¢byukmuii Buga: Y = kx, y=kx + b,y =k/x,y=ax2 + bx +c,y =x3,y =
VX, Y = |X|, B 3aBHCHMOCTH OT3HAYCHHUI KO3(HUIICHTOB, OIUCHIBATD
CBOMCTBA (hYHKITUH.

Crtpouth 1 U300pakaTb CXeMaTHUYECKH IpauKu KBaJpaTHUHBIX
(YHKIIMI1,0NUCBHIBATH CBOMCTBA KBaIPpaTUUHBIX (QYHKIHI 110 UX rpaduKam.

Pacnio3znaBaTh KBaapaTuyHy0 (PyHKIHIO 110 GOpMyJie, IPUBOAUTH
OPUMEPBIKBAAPATUUHBIX QYHKIUI U3 peasIbHOM KU3HU, GUBUKH, TEOMETPUHU.

YucJi0BbIE IOCIE0BATEIbHOCTH M IIPOIPECCHH

Pacnio3naBaTh apuMeTHUECKYIO U TEOMETPUUYECKYIO TPOTPECCUH MTPHU
pa3HBIX CcrocoOax 3aJaHusl.

BbINOMHATE BBIUMCIIEHUS € UCHOIb30BaHUEM (OPMYJ N-TO YiEeHa
apu(PpMETUYECKON U TEOMETPUUYECKON IPOTPECCHIA, CyMMBI IIEPBBIX N YJIECHOB.

N3006paxaTh WieHbI IOCIEA0BATEILHOCTH TOUKAMHU Ha KOOPINHATHON
IUIOCKOCTH.

Pemate 3a1aun, CBSI3aHHBIC C YHCIOBBIMU MOCIIEIOBATEILHOCTSIMHU, B TOM
YyUCJIe 3a/aud U3 pEaTbHOW KU3HU (C MCIHOJB30BAaHUEM KaJbKYJISTOPA,
U(POBBIX TEXHOJIOTUH).






TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 9acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3iesioB U TeM nudpoBbie
Ne i/ P Kontpoabusie | IpakTuyeckue (ucpp )
NMPorpaMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoTbI
pecypcbl
Yucia v BerurcliieHus. PalimoHaibHbIe bubmuoreka [IOK
1 25 2
yucia https://m.edsoo.ru/7f415b90
bu6mmorexka [IOK
2 AJITCOPAHHECKHE BIPDKCHHA 27 2 https://m.edso0.ru/7f415b90
bubmmoreka [IOK
2 1
3 ¥ PaBHCHILA H HEpaBeHCTBa 0 https://m.edso0.ru/7f415b90
bu6nunorexa [JOK
4 K . D 24 2
OOPAWHATLI H rpacukit. DyHKIHH https://m.edsoo.ru/7f415b90
bu6nunoreka [JOK
5 IT 000 6 2
OBTOPEHHE 1 0500IEHHE https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB IT1O ITPOTPAMME 102 9 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 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB 1 TeM uugpoBbie
Ne n/n P Konrtposbnbie | IlpakTudeckue (mucpp )
NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE
padoTsbI padoThbI
pecypchbl
bubmuoreka [IOK
1 4 .K 15
ucna u BeruncieHus. KBaapatusie KopHH 1 httos://m.edsoo.ru/7f417af8
9 Uucna u BerauciaeHus. CTENeHb ¢ IeIbIM 7 bubmmorexa [IOK
[I0Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckre BhIpaxeHUsI. 5 1 bubnuoteka [IOK
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckre BhIpaXeHUsI. 15 1 bubnuoteka [IOK
AnreGpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubnuoteka [IOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bubnuoteka [IOK
YpaBHEHUI 2 https://m.edsoo.ru/7f417af8
bubnuorexa [JOK
7 v .H 12 1
paBHEHUS U HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7f417af8
bu6nuorexa [JOK
8 o .0 5
YHICHHH. LICHOBHBIC HOMITHA https://m.edsoo.ru/7f417af8
bubnuorexa [JOK
9 ) 4 9
yHkuuH. quCIoBbIe pyHKLHH 1 https://m.edsoo.ru/7f417af8
10 [ToBTOpEeHME 1 0000IIIEHNE 6 1 bubmiorexa [IOK

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

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102




9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB M TeM uugpoBbIie
Ne n/n P Kontpoubnsie | IIpakTnyeckne (mupp )
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoTsbI padoThbI
pecypchbl
[ToBTOpenue. JIukBuganus yueOHbIX 3
Ne(UIUTOB [0 UTOTaM OLIEHOYHBIX
POLEYD.
1 Uucna u BeruucieHus. JleicTBUTENbHBIE 9 bubnuorexa LIOK
yucIia https://m.edso0.ru/7f419d08
5 VYpaBHEHUs 1 HEpABEHCTBA. Y paBHEHUS C 14 1 bubmuoreka [IOK
OJIHOM IIEPEMEHHOU https://m.edso0.ru/7f419d08
3 VYpaBueHus u HepaBeHCTBA. CHCTEMBI 14 9 bubmuoreka [IOK
YPaBHEHUU https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 .H 16 1
VYpaBueHus 1 HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7f41908
bu6mmoreka [IOK
) 16 2
> YHIHHH https://m.edso0.ru/7f419d08
bu6nmoreka [JOK
6 4 15 1
HICHOBBIC TOCTCAOBATCIBHOCTH https://m.edsoo.ru/7f419d08
F [ToBTOpEeHME, 0000IICHNEe, CUCTEMATH3AIIHS 35 9 bu6nmoreka [JOK
3HAHHUU https://m.edso0.ru/7f419d08
OBUIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME [102 + 84=110 9 0
k!



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

NOYPOYHOE NNTAHUPOBAHUE

7 KNACC
KouunyecTBO 9acoB JJIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Konrtpoabnbie | IlpakTnueckue
n/m Bcero u3y4deHusi | oOpa3zoBaTe/ibHbIE
padoTsI padoTsI
pecypchbl
1 [ToHsTHE PAIIMOHATILHOTO YKCIIA 1
9 Apudmernueckue 1eHCTBUS C 1
paloHaIbHBIMU YHCIIAMU
3 Apudmernueckue IeHCTBUS C 1
paroHaIbHBIMU YHCIAMHU
4 ApudmeTrnueckue 1eHCTBUSA C 1
palMoOHAIBHBIMH YHCTIAMU
5 Apudpmernueckue 1eHCTBUS C 1
paIoHaIbHBIMU YHCIAMHU
5 Apudpmernueckue 1eHCTBUSA C 1
paIoHaIbHBIMU YHCIAMU
7 CpaBHeHue, yropsiI0YuBaHNe 1
paIMOHATBHBIX YHCE
3 CpaBHeHue, yropsiIoYuBaHNe 1
parMoOHATBHBIX YHCEIT
9 CpaBHeHuMe, yIIOPSIIOUYNBAHNE 1
paIMOHATBLHBIX YHCE
10 Crenenb ¢ HaTypaIbHBIM 1 bubnmoreka [JOK
[10Ka3aTeJIeM https://m.edsoo.ru/7f4211de



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

11 CreneHb ¢ HaTypaJlbHbIM bubnmoreka [IOK
MOKa3aTeyiemM https://m.edso0.ru/7f421382
12 Crenenb ¢ HaTypaIbHBIM bubnmoreka [IOK
MOKa3aTeJIeM https://m.edsoo.ru/7f42154e
13 Crenenb ¢ HaTypaJbHBIM bubnmnoreka [IOK
MIOKa3aTeiemM https://m.edsoo.ru/7f4218be
14 CreneHsb ¢ HaTypaJIbHBIM
MOKa3areiemM
15 Perrenre ocHOBHBIX 337124 Ha IpoOH,
MIPOLIEHTHI U3 PeaIbHON MPAKTUKU
16 Pemennie o0CHOBHBIX 3a/1a4 Ha ApoOH,
MPOLIEHTHI U3 pPeaTbHOM MPAKTUKU
17 Pemienrie oOCHOBHBIX 3a/1a4 Ha ApOOH,
MIPOIICHTHI U3 PeaTbHOU MPAKTHKU
18 Pemrenue ocHOBHBIX 337124 Ha IPOOH,
MIPOIICHTHI U3 PeaTbHOU MPAKTHKU
19 [IpusHaku 1eTMMOCTH, pa3JIOKEHUS
Ha MHOKUTEJTH HATYPATbHBIX YHCEIT
20 [Ipu3Haku 1eIMMOCTH, pa3ioKEeHUs
Ha MHOKUTEJTH HATYPATbHBIX YHCEIT
21 Peanbnbie 3aBucumoctu. [psmas u
oOpaTHasi TPOTMOPITMOHATBHOCTH
29 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHasi IPOTMOPIIMOHAITBHOCTH
23 Peanbubie 3aBucumoctu. [Ipsimas u

oOpaTHast MPOMOPIIHOHAIEHOCTH



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

Peanbnble 3aBucumoctu. Ilpsamas u

24
o0OpaTHas MpOoNOPLUOHAIBHOCTH
o5 KonrponsHas paboTa o teme
"ParnoHanpHEIe ynciia"
26 BykBeHHbIE BRIpaKEHUS bubmorexa [OK
e P https://m.edsoo.ru/7f41feec
97 [Tepemennsbie. JlonmycTUMBbIC 3HAYCHUS
nepeMeHHbIX
28 DopmyIibl
29 DopmyIbl
[Ipeobpa3oBanre OYKBEHHBIX
N bubmmoreka [IOK
30 BBIpQ)XEHUH, pacKpbITHE CKOOOK U
https://m.edsoo.ru/7f41fafa
MIPUBEICHHE MTOTO0HBIX CIIaraeMBbIX
IIpeoOpa3oBanue OyKBEHHBIX
peodp . Y bubmuoreka [IOK
31 BBIPAKEHUI, pacCKpbITHE CKOOOK U
https://m.edsoo.ru/7f41fd70
MIPUBE/ICHUE MTOJOOHBIX CIIaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
32 BBIpQ)XEHUH, pacKphITHE CKOOOK U
MIPHUBEICHHE ITOTO0HBIX CIIaraeMbIX
IIpeoOpa3oBanue OyKBEHHBIX
33 BBIpQ)XEHUH, pacKphITHE CKOOOK U
MIPUBEICHHE ITOTO0HBIX CIIaraeMbIX
34 CBoiicTBa CTENEHU C HATYPaAIbHBIM bubnmnoreka [IOK
IOKa3aTeyieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHHU C HATYPATbHBIM bubmmoreka [IOK

IIOKa3aTcjiIcM

https://m.edsoo.ru/7f42154¢e



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e

36 CBolicTBa CTENEHU C HATYpaJIbHbIM bubnmoreka [IOK
[I0Ka3aTeieM https://m.edsoo.ru/7f4218be

37 MHorouseHbl bubnmoreka [IOK
https://m.edsoo.ru/7f42276e

bu6mmoteka [IOK

38 M

HOTORICHE https://m.edsoo.ru/7f422930

39 CnoxxeHue, BBIMUTAHUE, YMHOKEHUE bu6mmorexa [IOK
MHOT'O4JIEHOB https://m.edsoo.ru/7f422af2

40 CnoxxeHue, BBIMUTaHUE, YMHOKEHUE bubnuoreka [IOK
MHOT'O4JICHOB https://m.edsoo.ru/7f422cc8

41 CnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bubnuoreka [IOK
MHOTOYWIEHOB https://m.edsoo.ru/7f422fca

42 CrnoxxeHue, BBIMUTaHUE, YMHOKEHUE bubnuoteka [IOK
MHOTOYWIEHOB https://m.edsoo.ru/7f423182

43 DopMyIIBI COKPALIEHHOTO bu6muoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f42432a

44 DopMyIIBI COKPALIEHHOTO bu6nmuoreka LIOK
YMHOKEHUS https://m.edsoo.ru/7f42464a

45 @opMyIIBI COKPAIEHHOTO bu6muoreka LIOK
YMHOKEHUS https://m.edsoo.ru/7f424c12

46 DopMyJIbl COKpAIIEHHOTO bubmuoreka LIOK
YMHOXEHUS https://m.edsoo.ru/7f424fd2

47 DopMyIIbI COKPALIEHHOTO bu6muoreka LIOK
YMHOXEHUS https://m.edsoo.ru/7f4251d0

48 PaznoskeHre MHOTOUYJICHOB Ha bubmuorexa [IOK

MHOXHNTCIN

https://m.edsoo.ru/7f423312



https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312

49

PaznoxeHne MHOTOWIEHOB Ha
MHOXHUTCIIN

bubmuorexa [IOK
https://m.edsoo.ru/7f4237fe

50

PaznoxeHne MHOTOWIEHOB Ha
MHOKUTEIN

bubmnorexa [IOK
https://m.edsoo.ru/7f4239de

51

PaznoxkeHnre MHOTOYJICHOB Ha
MHOXHNTCIN

52

KonTponbhas padbora no teme
"AnreOpanyeckue BhIpaKeHus"

53

VYpaBHeHHue, ITpaBuia
npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHIIBHOCTh YPaBHEHUI

54

JIuHeitHOE ypaBHEHHE C OJJHOM
MEPEMEHHOM, PEIICHUE JIMHEHHBIX
YPaBHEHUU

55

JIuHeitHOe ypaBHEHHE C OJJHOM
MIEPEMEHHOM, PELICHUE JIMHENHBIX
YpaBHEHHI

bu6nunorexa [JOK
https://m.edso0.ru/7f420482

56

JIuHeitHOe ypaBHEHHE C OJJHOM
MIEPEMEHHOM, PELIEHUE JIMHENHBIX
YpaBHEHHI

57

Pemenue 3ana4 ¢ nomMonisbro
YpaBHEHHI

bubmuoreka [IOK
https://m.edsoo.ru/7f42064e

58

Pemenue 3ana4 ¢ nomonisbro
YpaBHEHHI

bu6nuorexa [JOK
https://m.edsoo.ru/7f420806

59

Permrenue 3ama4 ¢ TOMOIIBIO
YPaBHEHUH

but6mmoreka [IOK
https://m.edsoo.ru/7f4209a0



https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0

60 Pemenue 3ama4 ¢ moMoIIbI0 bubmuorexa [IOK
ypaBHEHHI https://m.edsoo.ru/7f420e6e
61 JluneiiHoe ypaBHEHHE C IBYMS bubnmoreka [IOK
MIEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427c32
62 JIuHeliHOe ypaBHEHHE C IBYMS bu6mmoteka [IOK
HEPEMEHHBIMH U €r0 rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX TUHEHHBIX YPaBHEHUM bubnuoreka [IOK
C IByMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema AByX JTUHEHHBIX YPaBHEHUU
C IByMsl IEPEMEHHBIMU
65 Cucrema ABYX TMHEUHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMH
66 Cucrema ABYX TMHEWHBIX YpaBHEHHM
C IByMs IEPEMEHHBIMH
67 Pemenue cucrem ypaBHeHHI brbmmorexa [OK
P https://m.edsoo.ru/7f4284de
. bubnuoteka [IOK
68 Pemenue cucrem ypaBHeHHI
https://m.edsoo.ru/7f42865a
69 Pemrenue cucrem ypaBHeHHI bubmmorexa [OK
P https://m.edsoo.ru/7f4287d6
70 Pemrenue cucreM ypaBHeHHI
71 Pemrenne cucrem ypaBHeHUI
79 KonTponbHas pabota 1o teme bu6muoreka LIOK
"JIuHeliHble ypaBHEHMS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha MpsMoi bubamorexa [OK

https://m.edsoo.ru/7f41de76



https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76

bubmuorexa [IOK

74 YucoBble IPOMEKYTKH
https://m.edsoo.ru/7f41dff2
75 YucnoBble MPOMEXYTKH
76 Paccrosinne mexxny 1ByMsi TOUKaMU
KOOPJMHATHOM MPSIMOi
77 Paccrosinue mexay AByMs TOUKaMH
KOOPIMHATHOW IIPSIMOM
78 [IpsamoyronbHas cucremMa KOOpAUHAT bubnuoreka [IOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsamoyronbHas cucremMa KOOpAUHAT bubnmnoreka [IOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 ITpumepsl rpaduKOB, 3aJaHHBIX bubmuoreka LIOK
dhopmymnamu https://m.edsoo.ru/7f41e8a8
81 [Ipumepsl rpaduKoB, 3aJaHHBIX bu6nmuoreka LIOK
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumepsl rpaduKoB, 3aJaHHBIX
bopmynamu
83 [Tpumepsl rpaduKoB, 3aJaHHBIX
bopmynamu
84 UreHue rpadukoB peaabHbIX bu6muoreka LIOK
3aBHCHUMOCTEMN https://m.edsoo.ru/7f41ea24
85 UreHue rpadukoB peaabHbIX
3aBUCUMOCTEN
86 TomsTre GysKH bubnuoteka [IOK
https://m.edsoo.ru/7f41ef06
87 I'paduk byHKIIIN



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

bubmuorexa [IOK

88 Csoii i
BoficTBa kit https://m.edsoo.ru/7f41f078
bubmuorexa [IOK
89 Csoii i
BoficTBa kit https://m.edsoo.ru/7f41f1fe
bubmnorexa [IOK
90 JIuneii
MHCHHA pyHKLIA https://m.edsoo.ru/7f427282
91 JluneiHas QyHKIUS bubnuoreka [IOK
https://m.edsoo.ru/7f427412
92 [Toctpoenune rpaduka THHEHHON bubnmnoreka [IOK
byHKIHN https://m.edsoo.ru/7f426d1e
93 [TocTpoenue rpadrka TMHEHHOM
byHKIMN
94 I'paduk dynkmm y=[x|
95 I'paduk bynkmm y=[x|
9% KonTponbnas pabora no teme bu6muoreka [IOK
"Koopaunats! u rpaduxu. Oynkuun" https://m.edsoo.ru/7f41f50a
[ToBTOpEHNE OCHOBHBIX IMOHSATHH H
bubmmoreka [IOK
97 METOOB Kypca 7 Kilacca, 000011eHe
N https://m.edsoo.ru/7f429c6c
3HaHUH
[ToBTOpEHNE OCHOBHBIX IMOHATHH H
98 METOJIOB Kypca 7 Kjacca, 0000IIeHue bubamorexa [OK
HV P ’ B https://m.edso0.ru/7f429f32
3HaHUN
[ToBTOpEHNE OCHOBHBIX IMOHSATHH H
but6moreka [IOK
99 METOOB Kypca 7 Kjiacca, 00001eHne

3HAHUU

https://m.edsoo.ru/7f42a0e0



https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0

[ToBTOpEHNE OCHOBHBIX MOHATUN U

bubmnorexa [IOK
100 7 000 1
MeTOH?B Kypea fidiacea, 0booIierHe https://m.edsoo.ru/7f42a27a
3HAHUU
101 Hrorosas koHTposibHas padboTa 1 .
IToBTOpEHNE OCHOBHBIX TTOHSITUA U
102 METOJIOB Kypca 7 Kiacca, 0000eHue 1 bubmmorexa [IOK
. ’ https://m.edsoo.ru/7f42a900
3HAHUH
OBHIEE KOJIMYECTBO YACOB I1O 102 9 0
I[TPOIT'PAMME
8 KJIACC
KosanuyectBo yacos DJIEKTPOHHbIE
Ne Hara nu@posbie
Tema ypoka Konrtpoabnbie | IlpakTnueckue
n/m Bcero HU3y4eHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 KBagpaTHBIH KOpEeHb U3 Yucia 1 brbmorexa [OK
' P p https://m.edsoo.ru/7f42d452
bu6nmorexa [JOK
2. I1 1
OHATHE 00 HPPAIHOHATBHOM HCIe https://m.edsoo.ru/7f42eaaa
3 JlecsiTUuHbIE TPUOIIKEHUS 1
' HPPAIMOHAITEHBIX THCETT
4 JlecsiTUuHBIe TPUOIIKEHUS 1
' UppalMOHATLHBIX YHCET
5. JleficTBUTENIbHBIC YKCIa 1



https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa

CpaBHeHME JEUCTBUTEIBHBIX YACET

CpaBHeHME JEUCTBUTEIBHBIX YACEIT

Apudmerndyeckuii KBapaTHBIHI

8.
KOpEHb
9 VYpaBHeHue Buaa x> = a
10 CaoiicTBa apu(pMETHUECKUX bubnunoreka LIOK
' KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
1 CaoiicTBa apr(pMETHUECKUX bubnunorexa LIOK
' KBaJ[paTHBIX KOPHEH https://m.edsoo.ru/7f42d862
12. [Ipeobpa3oBaHue YHUCIOBBIX
BBIPAYKEHHUI, COAECPIKAIINX bubmmorexa TIOK
P > COACPAAT https://m.edso0.ru/7f42dd26
KBaJIpaTHbIE KOPHU
13. [Ipeobpa3oBaHKe YHUCITOBBIX
BBIPXEHUH, COTepKAIIUX bubmmorexa TIOK
P > COEpIRAl https://m.edsoo.ru/7f42ded4
KBaJIpaTHbIE KOPHU
14 [IpeoOpa3oBanne YUCIOBBIX
. bubmuoreka [IOK
BBIPKEHUH, COIePIKAIUX
https://m.edsoo.ru/7f42e0be
KBaJIpaTHbIE KOPHU
15 [IpeoOpa3oBaHue YUCIOBBIX
. bubmuoreka [IOK
BBIpKCHUH, COIepPIKANTUX
https://m.edsoo.ru/7f42e262
KBaJIpaTHBIC KOPHH
b K
16. CremneHs C 1eIbIM TTOKa3aTeIeM ubmmorexa [0

https://m.edsoo.ru/7f4354a4



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4

17.

CrannmapTHas 3aKMCh YHCIA.
Pa3zMepbl 00bEKTOB OKPYKAIOIIETO
MUpa (0T DJIIEMEHTAPHBIX YaCTHUIL 10
KOCMHUYECKHX 00BEKTOR),
JUTUTENILHOCTH TPOLIECCOB B
OKpY’KaroIieM MUpe

bu6moreka [JOK
https://m.edso0.ru/7f436098

18 CBOICTBA CTENICHHU C [EIbIM bubmuorexa [IOK
II0Ka3aTeeM https://m.edso0.ru/7f435648
19 CBolicTBa CTEIICHHU C IEIBIM bu6mmoreka [IOK
' MoKazaTesieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTEIICHHU C IEIBIM bu6mmoreka [IOK
' MoKa3aTejeM https://m.edsoo.ru/7f435648
21 CBolicTBa CTEIEHHU C IETBIM bu6mmoreka [IOK
' IOKa3areieM https://m.edso0.ru/7f43599a
29 CBoiicTBa CTENEHHU C 1IEJIBIM bubmuoreka [IOK
' HOKa3aTeleM https://m.edso0.ru/7f435ed6
23. KBanpatuslii TpéxuiieH
24. KBanpatsslil TpéxuiieH
o5 Pasnosxenne kBagpaTHOro bubnuoreka LIOK
TpEXUIIEHAa HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
26 Pa3noxxeHue kBagpaTHOTO bubnuoreka LIOK
' TpEXUIIEHAa HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
27. KonTponbHast paboTta mo temam
"KBap aTHBIC io Hu. CTerneHu bubmorera LOK
ADSTHES ROPHL: | ’ https://m.edso00.ru/7f42ec80
KBanpatHblii TpexuieH
bu6 OK
28 AnreGpanueckas 1po0b nommoreka L

https://m.edso0.ru/7f430382



https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382

29

JlonycTuMeble 3HaUeHUS
MIEPEMEHHBIX, BXOJISIIUX B
anreOpanvecKue BhIpaKEHUS

30 JlonmycTuMBble 3HaYEHUs
MePEMEHHBIX, BXOSIINX B
anreOpanvecKue BhIPpaKEHUS
31 OCHOBHOE CBOICTBO bubnuorexa LIOK
' anredpandecKoit Jpoou https://m.edso0.ru/7f4308e6
. bu6mmoreka [IOK
32 Coxparmienue npobe
KPAILEHie Apober https://m.edsoo.ru/7f430a8a
33 Coxkparienue apooeit bubmorexa TIOK
https://m.edsoo.ru/7f430f44
bu6mmoreka [IOK
34 C oeit
OkpatierHe fpobed https://m.edsoo.ru/7f430f44
35 CrnoxxeHue, BBIMUTaHUE, YMHOKEHUE bubmuoreka [IOK
' U JIeJIeHne anredpandeckux Jipooei https://m.edsoo.ru/7f43128c
bu6mmoreka [IOK
36 CrnoxeHune, BRIMUTaHUE, YMHOXKEHUE
. https://m.edsoo.ru/7f4315c0
U JeTieHUE anreOpandeckux apooei
37 CioxeHune, BBIYUTaHUE, YMHOKEHUE bubmuorexka [IOK
U JefieHue anredpanyeckux apooei https://m.edsoo.ru/7f4318c2
38 CnoxxeHue, BBIMUTAaHUE, YMHOXKEHUE bu6mmorexa [IOK
' U JIeJIEHnE arebpandecKux Apobeit https://m.edso0.ru/7f431a20
39

[IpeoOpazoBanme BBIPAKECHHM,
coJiep KaluX anredpandeckue
apobu

bu6mmorexa [IOK
https://m.edsoo.ru/7f43259c¢



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

40

[IpeoOpazoBanue BBIpaXKEHUH,
coJieprKalux ajaredpanyeckue
apodu

bu6mmoreka [IOK
https://m.edso0.ru/7f432736

41. [IpeobOpaszoBanme BRIPAKECHUH,
COJIEpIKaINX aNredpanyecKkue bubmmorexa TIOK
Aepaatl P https://m.edso0.ru/7f432736
Ipoou
42 KonTponbnas pabora o teme bubnuorexa LIOK
' "Anrebpanueckas qpoos" https://m.edsoo.ru/7f431d36
bubmuorexa [IOK
43. K
BAIPATHO® yPABHOHHS https://m.edsoo.ru/7f42eela
44 HemnosiHoe kBagpaTHOE ypaBHEHUE bubmorexa [OK
' P P https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBaipaTHOE ypaBHEHUE brbmorexa [OK
P P https://m.edsoo.ru/7f42eela
46 dopMyiia KOpHEHN KBaAPaTHOTO bubnuoreka LIOK
' ypaBHEHHS https://m.edsoo.ru/7f42f158
47 dopMyiia KOpHEHN KBaAPaTHOTO bubnuorexa LIOK
' ypaBHEHHS https://m.edsoo.ru/7f42f3f6
48 dopMyra KOpHEH KBaAPaTHOTO bubmuoreka [IOK
YPaBHEHUs https://m.edsoo.ru/7f42f5a4
bu6mmoreka [JOK
49. T B
copena Breta https://m.edsoo.ru/7f42fef0
bu6mmoreka [JOK
50 T B
copena Breta https://m.edso0.ru/7f430076
51 Pemenue ypaBHEHMI, CBOAAIIMXCS K bubmuoreka LIOK

KBaJApaTHbIM

https://m.edsoo.ru/7f43c542



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

59 Pemienue ypaBHeHUM, CBOASIIMXCS K bubnuorexa [IOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreitmume apobHO- bubnuorexa LIOK
paLOHAIbHBIE YPABHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue qpobHO- bu6mmoreka LIOK
' palMoHaIbHbIE ypaBHEHUS https://m.edsoo.ru/7f432b6e
55 Penienue TeKCTOBBIX 3a/1a4 C bubmuorexa [IOK
' MIOMOILIbIO KBAJAPATHBIX YPAaBHEHUI https://m.edsoo.ru/7f42f75c
56 Pemmenne TeKCTOBBIX 3a4a4 C bubaunoreka IIOK
MIOMOILIbIO KBAJPATHBIX YPAaBHEHUI https://m.edsoo.ru/7f4218f6
57 KonrtponsHas paboTa o Teme bubmmoreka LIOK
"KBagparusle ypaBHeHUS" https://m.edsoo.ru/7f4301f2
59 JIuHeitHOE ypaBHEHUE C IBYMSI
' MIEPEMEHHBIMHU, €ro rpaduK,
MIPUMEPHI pELIEHUS] YPaBHEHUI B
LETIBIX YHCIax
59 JInneniHOE ypaBHEHHUE C JBYMS
MePEMEHHBIMH, ero TpaduK,
MIPUMEPHI pEIIeHUsT YPaBHEHUN B
HEJTBIX YHCIIaxX
50 JInneliHOE ypaBHEHHUE C JBYMS
' MepEeMEHHBIMHU, €ro rpaduK,
MIPUMEPHI pEIIeHUs YpaBHEHUN B
[ETTBIX YHCIIaxX
61 Pemrenue cucreM nByX TMHEUHBIX

YpaBHEHHUI C IBYMS IEPEMEHHBIMU



https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

62.

Pemenue cucrem AByX JIMHEHHBIX
ypaBHEHUH C IByMs IEPEMEHHBIMU

63.

Pemenue cucrem 1ByX JTUHEHHBIX
YpaBHEHUU C ABYMsI IEPEMEHHBIMU

64.

[Ipumepsl penieHus cucreM
HEJIMHEHHBIX YPaBHEHUM C ABYMS
IIEPEMEHHBIMU

65.

[Tpumeps! perieHus cucTem
HEJIMHEHHBIX YPaBHEHUH ¢ IBYyMs
IepeMEHHbIMU

66.

I'paduueckas uHTEpIIpETALIUS
YpaBHEHUS C IBYMsI IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JBYMSI IEPEMEHHBIMHU

bu6nmoreka [JOK
https://m.edso0.ru/7f43d6d6

67.

I'paduueckas uHTEpHIpETALIUSL
YPaBHEHUs C ABYMS IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPABHEHUH C
JBYMSI IEPEMEHHBIMHU

bu6mmoreka [IOK
https://m.edsoo0.ru/7f43d6d6

68.

Pemrenue TeKCTOBBIX 3a7a4 C
IIOMOIIBIO CUCTEM YPaBHEHU I

69.

Pemrenue TeKCTOBBIX 3a7a4 C
IIOMOIIBIO CUCTEM YPaBHEHU I

70.

Pemrenue TeKCTOBBIX 3a7a4 C
IIOMOIIBIO CUCTEM YPaBHEHU I

71.

YUucnoBble HEpABEHCTBA U UX
CBOICTBa



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

YucaoBwie HCPABCHCTBA U UX

72. .
CBOIicTBa
73 HepaBeHCTBO ¢ 0/1HOM TIEpEMEHHO
74 JIuneiinple HEpaBEHCTBA C OJTHOU bubnmoreka [JOK
' MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 JIuHeiHbIe HEpAaBEHCTBA C OJJHOM bubnuoteka [IOK
' MIEPEMEHHOMN U UX pEIICHHE https://m.edsoo.ru/7f42c840
76 JInneliHbpIe HEPaBEHCTBA C OJTHOM
MIEPEMEHHON U UX pelIeHue
77 Cucrembl INHEUHBIX HEPABEHCTB C bubnuoreka [IOK
' OJIHO TIEpEMEHHOM U MX PEICHUE https://m.edsoo.ru/7f42cb88
78 Cuctembl INHEWMHBIX HEPABEHCTB C bubnnoreka [IOK
' OJTHOM TIEPEMEHHON U UX PEIICHHE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TMHEHHBIX HEPABEHCTB C
' OJIHOM MMEPEMEHHOW M MX PeIIeHIe
80 N306paxeHne pelieHns TMHEHHOro
CTeM Ha bu6mmoreka [IOK
HEpaBEHCTBA U UX C
p g . https://m.edsoo.ru/7f42c9e4
YHUCIIOBOM MPSMOMA
81. N3o006paxeHue petieHus JNHEHHOTO
P P A Bu6morexa [IOK
HEPAaBEHCTBA U UX CUCTEM H
P . . https://m.edso0.ru/7f42c9e4
YHUCIIOBOM MPSMOMA
82 KonTpomnpHas pabota mo remam
' "Hepasenctsa. CHCTEMBI
ypaBHEHHUH"
bubnuorexa LIOK
83. [Tonsatue pyHKITMN 1

https://m.edsoo.ru/7f433c12



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12

Oo0nacTb OmnpeaAcIICHNUA U MHOXECTBO

bu6mmoreka [IOK

84.
3HaYeHUN PYHKIUU https://m.edsoo.ru/7f433d84
85. Crnioco6wI 3a1anus PyHKIMMA
86. I'padux pyHkIIN
87 CaoticTBa QyHKIINH, UX
' oToOpakeHHEe Ha rpaduke
88 Utenue u noctpoeHue rpaukon
' byHKIMR
89 [Tpumeps! rpaukoB QyHKIMH,
' OTpaKaIOIIUX pealibHbIE MPOIIECCHI
90 o
e
PATHYIO HpoTIoptt https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu
91 ['umep6oma
bu6mmoreka [IOK
92 r =x?
pacpikc pyHKLIH Y = X https://m.edsoo.ru/7f4343e2
93 Oyakimn Y=x2, y=x3, y= Yx¢y=
|x|}'/r :I(puqyecxo,ey CIJ_IG’HZIC ’ buommorexa LIOK
> TPadi P y https:/m.eds00.ru/7f434d38
YpaBHEHUU U CHCTEM ypaBHEHUH
05 [ToBTOpenue u o6oOIIEHHE. bubnuoreka LIOK

https://m.edsoo.ru/7f434eb4



https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4

WroroBas koHTpoJbHas paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/7f436b88

OBIIEE KOJIMYECTBO YACOB I1O
[TPOIT'PAMME

102



https://m.edsoo.ru/7f436b88

9 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo yacos

KounrpoiabHrie
Bcero P
padoThbI

IMpakTuyeckne
padoThbI

Jlara
H3y4eHust

DJIeKTPOHHbIE
uudposbie
o0pa3oBartejibHbIE

pecypcsbl

[ToBTOpEHME U TUKBUAIMS YIEOHBIX
Ne(UIUTOB 110 UTOTAaM OIICHOYHBIX
MIPOLIEAYD.

ParmmmonannHBIC Ymcna,
HWppalMOHAIIBHBIC YU CIIA, KOHEYHBIE U
OeCKOHEYHBIE IECATUUHBIE TPOoOU

MHOXeCTBO AeMCTBUTEILHBIX YHCE]I,
JNIEUCTBUTENILHBIEC YHCIa KaK
OECKOHEYHBIE JECATUIHBIE TPOOH

B3auMHO 01HO3HaYHOE COOTBETCTBUE
MEXKy MHOKECTBOM JIEUCTBUTEIBHBIX
YHUCEN U MHOKECTBOM TOYEK
KOOPAMHATHOU NPSMOM

CpaBHeHHE NEUCTBUTEIBHBIX YHCET,
apudmeTnueckue IeiUCTBUS C
JNIEUCTBUTEILHBIMU YHCIIaAMU

HpI/I6J'II/I)KéHHOC 3HA4YCHHEC BCIIMYNHBI,
TOYHOCTH HpI/I6.]'II/I)KeHI/I${

OxpyrieHnue uncen

OxpyrieHnue uncen

[Ipukunka v OLEHKA pE3yJIbTaTOB
BBIYUCIIEHUI




[Ipukuaka u orieHKa pe3yJbTaToB
BBEIUUCIICHUN




JIuneitnoe ypaBHeHue. Pemenue

bu6mmorex [JOK

10 . .
YPaBHEHUH, CBOASAIINXCS K TUHEUHBIM https://m.edsoo.ru/7f43bf66
11 JIuneitnoe ypaBHeHue. Pemenue
YpaBHEHUM, CBOASIIUXCS K TUHEUHBIM
KBanpatHoe ypaBHeHue. Penienue
bubanoreka IIOK
12 aBHEHUH, CBOJSIINXCS K
P > CROAI https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KBagparnoe ypaBHeHue. Pemenne BuG LIOK
. OTeKa
13 ypaBHEHUH, CBOJSAIINXCS K HMOIOTEK
https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
b K
14 bukBaznpaTHbie ypaBHEHUS nonuorexa 110
https://m.edsoo.ru/7f43c3d0
bubmmoreka LIOK
15 bukBanpaTHbie ypaBHEHUS nomoreka L{
https://m.edsoo.ru/7f43c3d0
[Ipumepsl perieHus: ypaBHEHUN
16 TPETbEU U YETBEPTOM CTENEHEN
Pa3IoKEHUEM Ha MHOKUTENH
IIpuMepsl perieHus ypaBHEHUN
17 TPETbEH U UETBEPTOM CTENIEHEN
pa3ioKeHUEM Ha MHOKUTEIH
18 Pemenue 1poOHO-parinoHaIbHBIX bubnuorexa LIOK
ypaBHEHU I https://m.edsoo.ru/7f43c9b6
19 Pemenue 1poGHO-parimOHAIBHBIX bubnnorexa LIOK
YpaBHEHUI https://m.edsoo.ru/7f43c9b6
20 Pertenue TeKCTOBBIX 3a1a4

anredpandecKuM METOIOM



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

Pemenne TekCTOBEIX 3aJ1a4

21
anredpanvyeckuM METOA0M
29 Pemenue TexkcToBbIX 3a0a4
anredpandeckuM MeToI0M
23 KonTponbhas padbora no teme
"YpaBHeHUsI ¢ 0JTHOM epeMeHHOoN"
o4 VYpaBHeHUE C IBYMSI IEPEMEHHBIMH U bubnuoreka [IOK
ero rpaduxk https://m.edsoo.ru/7f43d0b4
o5 YpaBHeHUE C IBYMSI IEPEMEHHBIMH U bubnuoreka [IOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema IByX JTUHEMHBIX YpaBHEHUN
C IByMs IEPEMEHHBIMU U €€ pEIICHUE
97 Cucrema nByX JIMHEWHBIX YpaBHEHUM
C IBYMs IEPEMEHHBIMU U €€ pEIICHUE
28 Cucrema nByX JIMHEWHBIX YpaBHEHUM
C IByMsI IEPEMEHHBIMU U €€ pelIeHne
29 Cucrema 1ByX JTUHEMHBIX YpaBHEHUN
C IByMsI IEPEMEHHBIMU U €€ perieHne
Pemenue cuctem IByX ypaBHEHMI
y ’ bubmuorexa [IOK
30 OJTHO U3 KOTOPBIX JIMHEHHOE, a APYroe
. https://m.edsoo.ru/7f43d23a
— BTOpPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHHH
N ’ bubmuoreka [IOK
31 OJTHO U3 KOTOPBIX JTUHEHHOE, a IPYToe

— BTOpOM CTENEHN

https://m.edsoo.ru/7f43d55a



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

Pemenue cucrem AByX ypaBHEHUM,

32 OJTHO U3 KOTOPBIX JIMHEHHOE, a IPYroe
— BTOpOM CTENIEHU
33 Pemenue cucrem AByX ypaBHEHUM,
OJTHO U3 KOTOPBIX JINHEHHOE, a IPYroe
— BTOPOM CTETIEHU
I'paduueckas unTeprnperanus
34 CHCTEMbI YPaBHEHHH C IByMSI
IepeMEHHbIMU
35 Pemenne TekcTOBBIX 3a1a4
anre0pandecKumM crocooom
36 Pemenne TekcTOBBIX 3aa4
anreOpandecKumM crocooom
37 KonTponbhas pabora o teme
"CucreMbl ypaBHEHUI"
38 YucnoBsle HEpaBEHCTBA U UX
CBOMCTBa
39 UucioBble HEPaBEHCTBA U UX bubnuoreka LIOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JInHelHbIe HEPaBEHCTBA C OJTHOU bubnuoreka LIOK
IIEPEMEHHOMN U UX pELICHUE https://m.edsoo.ru/7f43af08
41 JIuHeiitHbIe HEpaBEHCTBA C OJTHOM bubmuoreka [IOK
IIEPEMEHHOMN U UX pELICHUE https://m.edsoo.ru/7f43af08
42 JluneliHbIe HEPABEHCTBA C OJTHOU bubnmoreka [IOK

MEPEMEHHOMN U UX PEIICHUE

https://m.edsoo.ru/7f43af08



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

CucreMbl IMHEHHBIX HEPABEHCTB C

43 . .
OJIHOM NIEPEMEHHOM U UX PELIEHNE
m Cuctembl INHEUHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOM U UX pelIeHUE
45 Cuctembl IMHEUHBIX HEPABEHCTB C
OJIHO MEPEeMEHHOM U UX pEelIeHHe
46 KBaaparHbple HepaBeHCTBa U UX bubnunoreka LIOK
pelienue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX bubnuoreka [IOK
pelieHye https.//m.edsoo.ru/7f43b21e
48 KBanpaTHbie HepaBEHCTBA U UX bubnuoreka [IOK
pelieHne https://m.edsoo.ru/7f43b5a2
49 KBagparnble HepaBeHCTBA U X
peleHue
50 KBanpaTHble HepaBeHCTBA U UX
pelieHue
I'padmueckas nHTEpIIpEeTaALIUS
pad prP bubmuoreka [IOK
o1 HEPaBEHCTB U CUCTEM HEPABEHCTB C
https://m.edsoo.ru/7f43b098
JBYMsI IIEPEMEHHBIMU
I'padmueckas uHTEpIIpeTaLIUS
52 HEPaBEHCTB U CUCTEM HEPaBEHCTB C
JBYMsI IIEPEMEHHBIMU
53 KonTponbHas pabota o teme
"HepaBencrsa"
54 KBagparnunas ¢pyakums, e€ rpaduk u bubnmoreka [JOK

CBOICTBa

https://m.edsoo0.ru/7f4396c6



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6

55 KBagparnunas ¢pynkums, e€ rpaduk u bubnuorexa [IOK
CBOMCTBA https://m.edso0.ru/7f439842
56 Kangparuunas pysakmus, e€ rpaduk u bubmmoreka LIOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [Tapaboiia, KOOPAMHATHI BEPITHHBI bubmuoreka [IOK
napaboJibl, OCh CHMMETPUHU MapadoIIbl https://m.edsoo.ru/7f439eb4
58 [Tapa6oma, KOOpIMHATHI BEPIIUHBI bubnuoreka [IOK
napaboIIbl, OCh CAMMETPHH MapadoIbI https://m.edsoo.ru/7f43a03a
59 [Tapabo:a, KOOpIUHATHI BEPIIUHBI bubnuorexa LIOK
1apadoJIbl, OCb CAMMETPHH TTapadoIIbl https://m.edsoo.ru/7f43alac
[Tapaboma, KOOpIMHATHI BEPIIUHBI bubnuoreka [IOK
60
napaboIIbl, OCb CAMMETPUH MAapadoIIbl https://m.edsoo.ru/7f43a31e
61 [Tapa6ona, KOOpIMHATHI BEPIIUHBI bubnuorexa LIOK
1apaboJibl, OCb CHMMETPUHU apadoIIbl https://m.edsoo.ru/7f43a526
62 [Tapa6o:a, KOOpIMHATHI BEPIIHUHBI
napaboJibl, OCb CHMMETPUHU TapadoIIbl
63 I'paduku pynknmit: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduku pynkumii: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 I'paduku pynkumit: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=|X|
66 I'paduku pynkumii: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|
67 I'paduku pynknmii: y = kX, y=kx +

b, y=k/x, y=x3, y=vx, y=[X|



https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

I'paduku pynknmii: y = kX, y = kX +

68
b, y=k/x, y=x3, y=vx, y=[X|

69 KonrtponsHas paboTa o teme bubmmoreka LIOK
"®yHkiun" https://m.edsoo.ru/7f43ab84

70 Ilonsatue yuciIoBoi bubmnoreka IIOK
HOCJIEAOBATEILHOCTHU https://m.edsoo.ru/7f43e6c6
3amaHue nocne10BaTeIbHOCTH

71 ei E€HTHOH I(ll)o MYJIOH U bubmorexa TIOK
PEKYPP . pMY https://m.edsoo.ru/7f43ebda
dbopMmyIoii N-ro dieHa

79 Apudmernaeckas u reoOMeTpHUECKas bubnuorexa LIOK
MPOrpeECCUu https://m.edsoo.ru/7f43ed7e
Apudmernueckas 1 reoMeTpudecKas bubnnoreka LIOK

73
IPOIrpeCcCUuu https://m.edsoo.ru/7f43f3b4
@opMybl N-TO YiieHa

74 apruMETUYECKON U TEOMETPHUIECKOM bubnnoreka [IOK
IIPOTPECCUM, CyMMBI IIEPBBIX N https://m.edsoo.ru/7f43f58a
YJICHOB
@opMyIIBI N-TO YJIeHa

75 apruMETUIECKON U TEOMETPHUIECKOM bubnmoreka [IOK
MPOIrPECCUM, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43ef2c
YJICHOB
@DopMymBl N-TO YieHa

76 apu(pMETHYECKON U TeOMETPHUYUECKOM bubnuoreka LIOK

IIPOTPECCUM, CyMMBI IIEPBBIX N
YJICHOB

https://m.edsoo.ru/7f43f0c6



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

77

@opMyIbl N-To 4jeHa
apu(pMeTUIECKON ¥ TEOMETPUIECKOM
IIPOrPECCUi, CyMMBI IIEPBBIX N
YJICHOB

bubmoreka [JOK
https://m.edsoo.ru/7f43f72e

78

@®opMyJbl N-To WieHa
apu(pMeTHYECKON U FeOMETPUIECKOI
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bubanoreka IIOK
https://m.edsoo.ru/7f43f8a0

79

N306paxkeHne 4ieHoB
apupMEeTHIECKON U TEOMETPUIECKOM
IIPOrpeCCUil TOYKaMu Ha
KOOPJAMHATHOM MJIOCKOCTH

80

N306pakeHne 4ieHoB
aprupMETUYECKON U TEOMETPHUIECKOM
MPOrpeccCuil TOUKaMH Ha
KOOPJAMHATHOM MIIOCKOCTH

81

JInHENHBII 1 DKCTOHEHITNAILHBIN
poct

82

Cio>xHBIE TPOLIEHTHI

bu6mmorexa [IOK
https://m.edsoo.ru/7f43fe0e

83

CrnoxHEIe IMPOUCHTBI

bu6nmorexa [JOK
https://m.edsoo.ru/7f4401a6

84

KonTponpHas pabota mo Teme
"YucnoBble MOCIeI0BATEIbHOCTH"

but6mmorexa [IOK
https://m.edsoo.ru/7f4404f8



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

85

[ToBTOpeHME, 0000IIEHNE U
CHCTeMaTH3alus 3HaHUH. 3a1uch,
CpaBHEHME, ICHUCTBUS C
JIEHCTBUTEIbHBIMU YHCIAMHU,
YUCJIOBas MpsiMast

86

[ToBTOpeHME, 00600IIEHNE U
cucreMaTu3anus 3HaHui. IIponeHTsl,
OTHOIIECHHUS, IPOIOPLUU

87

[ToBTOpEeHME, 0000IIICHHE 1
cucTeMaTHu3alus 3HaHuH.
Oxpyrienue, npubINKEHNE, OLIEHKA

88

[ToBTOpeHue, 060061IeHNE U
cUcTeMaTHu3aIus 3HaHul. Pelienue
TEKCTOBBIX 33/1a4 apU(PMETHUECKUM
CII0COO0M

bu6nmoreka [JOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpeHue, 060061IeHNE U
cHCTeMaTHu3aIus 3HaHul. Pelienue
TEKCTOBBIX 33/1a4 apu(PMEeTUUECKUM
CII0CO00M

bu6mmoreka [JOK
https://m.edsoo.ru/7f443cd4

91

[ToBTOpeHue, 0000IeHHE 1
cHCTEMaTH3aInsI 3HAaHUH.
[IpeobpazoBanme anredpandecKux
BBIPQXKCHUH, JOMTYCTUMBIC 3HAYCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f4441ca



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f4441ca

[ToBTOpEeHME, 0000IIICHHE 1
cucTreMaTHu3alus 3HaHuH.

bu6mmoreka [IOK

92
[IpeoOpazoBaHue anredpandecKux https://m.edsoo.ru/7f444364
BBIPXKXEHUH, JOMYCTUMBIC 3HAYCHUS
[ToBTOpEeHME, 0000IICHHE 1

93 CHCTEMAaTHU3allUs 3HAHUH. bubmuorexa [IOK
[IpeoOpazoBaHue anredpandecKux https://m.edsoo.ru/7f4446f2
BBIPQXCHUH, JOMYCTUMBIC 3HAYCHUS
[ToBTOpEeHME, 0000IIICHHE 1

94 CHCTEMATHU3aIINs 3HAHUM. bubmuorexa [IOK
[IpeobOpazoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPAXXEHUI, JOMYCTUMBbIE 3HAYCHUS
[losTopenue, 06061IIeHNE U bubimoreka LIOK

o cHCTeMaTH3aIus 3HaHui. OYHKIMN: https://m.edsoo.ru/7f444c56
ITIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX
byHKINN

96 [ToBTOpeHME, 00600IICHNE 1 bubnmorexa [IOK
cucremaTtusanus 3HaHUN. OyHKIUU: https://m.edsoo.ru/7f444f44
MIOCTPOCHHE, CBOMCTBA NU3YUCHHBIX
byHKIMN
[ToBTOpeHue, 06001IEeHNE 1

97 cucTeMaTu3amus 3HaHui. OyHKIUU: bubnmoreka [IOK

ITOCTPOEHHE, CBOMCTBA N3yYEHHBIX
byHKINN

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



https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
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[ToBTOpeHME, 0000IIEHNE U

98
HOCTPOEHHE, CBOICTBA U3Y4EHHBIX

GbyHKIMN

CHUCTCMAaTHU3al i 3HAHUM. (-DYHKHI/II/IZ

bu6mmoreka [IOK
https://m.edsoo.ru/7f4452e6

[ToBTOpEeHME, 0000IICHHE 1
99 CHCTeMaTH3aIns 3HAHUH.
pelIeHne YpaBHEHUH U HEPABEHCTB

HX CUCTCEM

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

101 Hroroas koHTposIbHAS paboTa

102 O00011IeHIE U CUCTEMATU3 AN

3HAHUU

OBIIEE KOJIMYECTBO YACOB ITO
[TPOI'PAMME

102+8
=110



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

MMPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

7 KIIACC
Kon IIpoBepsieMble MpeMeTHbIE Pe3yJbTAThl 0CBOEHHUS OCHOBHOIM
NpoBePsSIeMOro o0pa3oBaTeIbHOW MPOrpaMMbl OCHOBHOI'0 00111er0
pe3yJibTara o0pa3oBaHusi
1 UYucna u BBIYMCICHUS

11 BeimonHATe, coderas  YCTHbIE M IHCBMEHHBIE  IIPUEMBI,
apu(pMeTHYeCKre AEHCTBUS C pallMOHAIBHBIMU YHCIIAMU
Haxonute 3Ha4eHUs] YHUCIOBBIX  BBIPAKECHHUM, IMPUMEHSTH

19 pa3HooOpa3Hble CIOCOObl W MPUEMBI BBIUMUCICHHUS 3HAUYCHUI
JIpOOHBIX  BBIPAKEHHM,  COAEpX,AIIMX  OOBIKHOBEHHBIE U
JIECSITUUHBIE PpoOu
[lepexoguTe OT oAHOW (HOPMBI 3alMCH YHCEN K JPYyrou

13 (mpeoOpa3oBbIBaTh JCCATUYHYIO Jpo0b B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECSATHYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO
JECATUYHYIO IpOOB)

1.4 CpaBHHBATh U YNIOPSAA0YMBATH PALIMOHAJIBHBIE YUCIIA

1.5 OKpyrsaTh yncna
BBINONMHATE MOPUKHUIKY M OLEHKY pe3yJbTaTa BbIYHMCIEHUM,

1.6 OLICHKY 3HAYEHUM YHCIIOBBIX BBIPAXKEHUW. BBINOIHATH NeWCTBUA
CO CTENEHSIMU C HATYPAJIbHBIMHU [TOKA3aTEISIMU

17 [IpuMeHsATh MpU3HAKU IETUMOCTH, PA3JI0XKEHUE HA MHOKUTEIU
HATypaJbHbIX YHACEIN
PemaTte mpakTUKO-OPUEHTUPOBAHHBIE 3a7a4M, CBS3aHHbBIE C
OTHOUIEHUEM  BEJIMYMH, MPOMOPLHOHATIBHOCTHIO  BEJIMYHH,

1.8 IPOLIEHTAMH, WHTEPNPETUPOBATh PE3YJIbTaThl PELICHHS 3a1ad C
YYETOM OTPAaHUYEHUN, CBSI3aHHBIX CO CBOMCTBAMU paccMaTpuBac-
MBIX 00BEKTOB

2 AnreOpanyeckue BbIpaXeHUs

21 HCHOJ’IBSOB&T“B anredpanyeckyr0 TEPMUHOJIOTHIO W CHUMBOJIHMKY,
MPUMEHSTH €€ B MPOIIECCE OCBOEHHUS yUeOHOT0 MaTepuasa

29 Haxomuth 3HaueHHs OYKBEHHBIX BBIPAKEHUH TpU 3aJaHHBIX
3HAYEHUAX IEPEMEHHBIX

23 BremmonusaTe npeoOpa3zoBaHUs IEJIOTO BBIPAXKEHHUS] B MHOTOWICH
MPUBEIECHUEM MOJOOHBIX CIaraeMblX, PACKPhITUEM CKOOOK

24 BbINONHATE YMHOKEHUE OJJHOUJIEHA HA MHOTOYJIEH M MHOTOUJIEHA




Kon
NPoBEPSIEMOr0
pe3yJjbTara

IIpoBepsieMble peIMeTHBIE Pe3y/JIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJibHON MPOrpaMMbl OCHOBHOI'0 001IIET0
oOpa3oBaHus

HAa MHOTOWIEH, NPUMEHATh (OPMYIBl KBagpaTta CyMMBI U
KBaJpaTa pasHOCTH

OcCymecTBIATh Pa3OKEHHE MHOTOYJICHOB HA MHOXHUTEIH C
IIOMOIILIO BBIHECEHHS 34 CKOOKH OOIIEr0o MHOMHTEI,

25 TPYNIUPOBKU CIAaraeMbIX, TPUMEHEHUsI (POPMYJ COKpAIIEHHOTO
YMHOKEHUS
[TpumensaTy mpeoOpa3oBaHUs MHOTOWIEHOB sl pPELICHUS

2.6 pa3NMYHBIX 3a/lad U3 MaTeMaTUKHU, CMEXKHBIX MNPEIMETOB, U3
peanbHOM PAKTHKU

27 Hcnons3oBath CBOMCTBA  CTENEHEM C  HATypaJbHBIMHU
MOKa3aTeJIIMU JUIsl TpeoOpa30BaHMsI BbIpAXKEHUN

3 YpaBHEHUs 1 HEPABEHCTBA
PemaTe nuHENHBIE YpaBHEHHS C OJHOU MEPEMEHHOW, MPUMEHSS

3.1 IpaBuia Mepexoja OT UCXOJHOIO YPaBHEHUS K PAaBHOCHIBHOMY
emy. ITpoBepsiTh, SBIIAETCS I YACIO KOPHEM YPAaBHEHUS

3.2 HpI/IMeHSIllI) rpa¢puyeckue METOJbl MpPHU PELICHUH JUHEHHBIX
YpaBHEHUH U UX CUCTEM

33 HOI[6E/IpaTI> OpUMEpPBl AP YHCEJ, SBISIOIIUXCS PELICHUEM
JIMHENHOT0 YPaBHEHHUS C IBYMsI [IEPEMEHHBIMU
Crpouth B KOOPAMHATHOM IUIOCKOCTU TpaduK JIMHEHHOTO

3.4 YpaBHEHUS C JBYyMsS [I€PEMEHHBIMHU; TIOJIB3YSCh Tpadukom,
IIPUBOJNUTH IPUMEPHI PELICHHS] YPABHEHHUS

35 Pemate cucremMbl IBYX JIMHEHMHBIX YpPaBHEHHMU  C AByMS
NEPEMEHHBIMH, B TOM YHCIIE TpapUUECKu
CocTaBiATh M pemaTb JUMHEHMHOE YpPAaBHEHUE WIA CHUCTEMY

3.6 JMHENHBIX YPaBHEHUN MO YCIOBUIO 3aJ]a4M, HHTEPIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 3aJ]a4M MOJYYEHHBINH pe3yabTaT

4 Koopnunate! v rpadguku. @yHKIMH
N3o06paxarsb Ha KOOpJIAMHATHOM pAMOM TOYKHU,

41 COOTBETCTBYIOILIME 3aJlaHHBIM KOOpAMHATaM, JYy4yd, OTpPE3KH,
WHTEpBaJbl,  3alHCHIBATh  YHUCJIOBBbIE  MPOMEXKYTKM  Ha
anreOpanyecKoM sI3bIKe

42 OTtMmeyaTh B KOOPJIMHATHOM IUIOCKOCTH TOYKM IO 33JaHHBIM
KOOpJMHATaM

43 Crpouts rpaduku JuHedHHbIX (QyHkuMiA. CTpouTh rpadux

dynium y = [x]




Koxa
NPoBEPSIEMOr0
pe3yJjbTara

IIpoBepsieMble peIMeTHBIE Pe3y/JIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJibHON MPOrpaMMbl OCHOBHOI'0 001IIET0
oOpa3oBaHus

OnuceiBaTh ¢ IIOMOIIIBIO q)YHKHI/Iﬁ HU3BCCTHBIC 3aBHCHMOCTHU
MCXKAY BCIWYUHAMH:. CKOPOCTb, BpPCMiA, pPaCCTOAHUC, IICHY,

44 KOJIMYECTBO, CTOMMOCTBH, MPOU3BOJUTEIBHOCTD, BpPEMs, OO0BEM
paboThI
4.5 Haxoauts 3HaueHne pyHKUNU N0 3HAYEHUIO €€ apryMEeHTa
[Tonumate rpaduueckuii cnoco0 NpPEACTAaBICHUS U aHATU3A
4.6 uH(pOpMalluK, U3BJIEKATh U MHTEPIIPETUPOBATh MH(GOPMALIUIO U3
rpaHKOB peabHBIX TPOLIECCOB U 3aBUCUMOCTEM
8 KJIACC
K IIpoBepsiemble MpeaMeTHBIE Pe3YIbTATHI 0CBOCHHUSI 0OCHOBHOM
oA 00pa30BaTeJbHOM IPOrpaMMbl OCHOBHOI'0 00111er0
NPOBEPsIeMOro
oOpa3oBaHusi
pe3yJibTara
1 Yucna v BBIYUCICHUS
Hcnonb3oBaTh  HayalbHbIE MPEACTABICHUS O  MHOMKECTBE
11 JNEUCTBUTENBHBIX YMCEN Il CpPaBHEHHUS, OKpPYIJICHHS U
BBIYHCIICHUM, U300pa)xkaTh JIEUCTBUTENIbHBIE YMCIA TOYKAMU Ha
KOOPJIMHATHOM NPSMOI
[TpyuMeHsTh TOHATHE apUPMETHUECKOr0 KBaJIPATHOTO KOPHS,
12 HaXOAWTh KBaJpaTHble KOPHU, UCHOJB3Ys MPU HEOOXOIUMOCTH
KaJIbKYJIATOP, BBINOJIHATH NMpeoOpa3oBaHMsl BbIpaXXEHHUM, coaep-
JKaIlMX KBAJIPATHBIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEU
13 Hcnonb3oBaTh 3amucu OOJBIIMX U MajbIX YHCET C MOMOIIBIO
JeCATUIHBIX Ipo0eH u creneHeit yucna 10
2 AnreOpanyeckue BbIpaXeHUs
[IpuMeHSTh MOHATUE CTENEHU C LIEJIBIM NTOKa3aTeNieM, BbITOJIHATh
2.1 npeoOpa3oBaHus BBIPAKEHUN, COAEpPKAUIUX CTENEHU C LEJIbIM
MoKazaresiem
BbINOAHATE TOXKAECTBEHHBbIE MPEOOpa30oBaHUs PaIlMOHAIBHBIX
2.2 BBIPQKEHNH HAa OCHOBE NPABUJ JCUCTBUM HAJ MHOTOWICHAMH U
areOpandecKuMu IpoosiMu
2.3 PackiaznpiBaTh KBaIpaTHBIN TPEXUIEH HA MHOKUTEIN
2.4 [Ipumenste  mpeoOpa3oBaHus  BBIPQKEHUH IS pELICHUS




HpOBepﬂeMLIe NpeAMETHLIC PE3YyJabTaTbl 0CBOCHUNA OCHOBHOM

Kon o0pa3oBaTe/ibHON MPOrpaMMbl OCHOBHOI'0 001IIET0
NPOBEPsAEMOro
oOpa3oBaHus
pe3yJbTara
pa3NUYHBIX 3a7a4 M3 MAaTEMaTUKH, CMEXHBIX MPEAMETOB, W3
peabHOM TPaKTUKHU
3 VYpaBHEHUS 1 HEPABEHCTBA
Pemate nuHeiHbIE, KBaJpaTHbIE YPAaBHEHHS M PalUOHAIbHBIC
3.1 YpaBHEHUS, CBOJAIIMECS K HUM, CUCTEMBI IBYX YpaBHEHUH C
JIBYMs TIEPEMEHHBIMU
[IpoBOAMTE MPOCTEUIINE WCCIENOBAHUS YPABHEHUHM WU CHUCTEM
YpaBHEHUH, B TOM 4YHCI€ C TPUMEHEHHUEM TpapUUECKUx
3.2 npejcTaBieHU (ycTaHaBIMBaTh, HMEET JIM ypaBHEHUE WU
CUCTEMA YPABHEHUM pEUICHUS, €CIM HMEET, TO CKOJBbKO, U
poyee)
[lepexoauTh OT CJIOBECHOM (QOPMYITUPOBKH 3anauyd K €€
33 anredpanyecKou MOJIEIH € TIOMOLIbIO COCTABIICHMS ypaBHEHHA
WIN CUCTEMbl YpPaBHEHUH, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33J1a4M I10JYyYEHHBII pe3yJIbTar
[IpuMeHsATh CBOICTBAa YMCIOBBIX HEPABEHCTB [JIi CpPAaBHEHHS,
34 OLICHKH, pElIaTh JMHECWHBIE HEPABEHCTBA C OJHOM MEPEMEHHON U
UX CHCTEMbI, J1aBaTh IpapUuecKyl0 HUTFOCTPALMI0O MHOXKECTBA
pElIeHNI HepaBEHCTBA, CUCTEMbI HEPABEHCTB
4 DyHKIIUU
[loHuMaTh ¥ UCMONB30BaTh (PYHKIMOHAIbHBIE MOHSTHS U SI3BIK
41 (TepMUHBI, CHMBOJIMYECKHE 0003HAUYEHHMS), ONPECIATh 3HAUYCHUE
(GyHKUMM 1O 3HAYEHUIO apryMeHTa, ONpeNeNsiTh CBOWCTBA
byHKUIMH 110 €€ rpapuKy
Crpouthb rpaduxu AJIIEMEHTapHBIX byHKIUH BU/JIA:
4.2 y=k/xy=k/x , y =x2, y = X3, y = [X|, olIECBIBaTh CBOWCTBA YUCIIOBOMU
byHKIMH 110 €€ rpaduKy
9 KJIACC
Kon IIpoBepsieMbie peAMETHBIE Pe3yIbTAThI 0CBOCHHUS OCHOBHOM
NpoOBePsSIeMOro o0pa3oBaTeIbHOW MPOrpaMMbl OCHOBHOI0 00111er0
pe3yJjbTara o0pa3oBaHust
1 Hucna v BBIYUCICHUS
1.1 CpaBHuBaTh " YIOPSAI0YMBATH panMOHAIbHBIE




Kon
NPoBEPSIEMOr0
pe3yJjbTara

IIpoBepsieMble peIMeTHBIE Pe3y/JIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeyibHON MPOrpaMMbl OCHOBHOI'0 001IIET0
oOpa3oBaHus

Y MppalyOHAJIbHBIE YnCTa

1.2

BeinmonHATe  apumMeTndyeckue JAEUCTBHS C  PalMOHAIBHBIMH
YUCJIAMHU, COYETasi YCTHBIE UM NHUCHMEHHBIE NMPUEMBI, BBIITOJIHSITH
BBIYMCJICHUS C UPPALMOHAIBHBIMU YHACIAMU

1.3

HaXOIH/ITB 3HAQUYCHHUS CTCICHEH C OCJIBIMH IIOKa3aTCILIMHU U
KOpHef/’I, BbIYHMCJIATHh 3HAYCHUA YU CIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OprrJ'IHTB I[GﬁCTBHTGJ'IBHBIG 4qucCiia, BBIIIOJHATE IIPUKUIAKY
pe3ylibTara BBI‘—IPICJ'IGHHfI, OLCHKY YMCJIOBBIX BBIpa)KeHI/Iﬁ

VYpaBHEHUS 1 HEPABEHCTBA

2.1

Pemarh nuHeliHbIE W KBaJpaTHbIE YpaBHEHUS, YpaBHEHUS,
CBOJAIIMECS K HUM, TMPOCTEUIIUE JPOOHO-paIlOHATbHBIC
ypaBHEHUS

2.2

Pemate cucTemMbl JBYX JIMHEHHBIX YpPaBHEHHU  C JBYMS
IIEPEMEHHBIMU M CHUCTEMBI JIBYX YPAaBHEHHI, B KOTOPBIX OJHO
YpaBHEHUE HE ABJISIETCS IMHEHHBIM

2.3

Pemate TEKCTOBBIE 3ajjaudl  aidreOpamvdeckuM CIIOCOOOM €
MOMOIIBI0  COCTaBJICHUS  ypaBHEHWS WM CHCTEMBI  JIBYX
yYpaBHEHUH C IBYMS TIEPEMECHHBIMHU

2.4

[IpoBoAMTE MpOCTEUIINE HCCIENOBAHUS YPAaBHEHUHM U CHUCTEM

YpaBHEHHUH, B TOM YHCIE C MPUMEHEHHEM TpapuuecKux
MpPEACTABICHUN (HATpUMED, YCTaHABIMBATh, UMEET JIM YPABHEHUE
WJIM CHCTEMa YPaBHEHUM PEIICHHMS], €CJIM UMEET, TO CKOJIbKO)

2.5

Peuwrare JMHEWHBIE HEPABEHCTBA, KBAaJpaTHbIC HEPABCHCTBA,
n300paxkaTh pEIICHUE HEPABEHCTB HA YHWCJIOBOW  MPSIMOM,
3aIMCBIBATh PEIICHUE C MIOMOIIBIO CUMBOJIOB

2.6

Pemate cucTembl JTMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOUAIOIINE KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHUE
CHCTEMbl HEPABEHCTB HA YHCJIOBOW MPSMOM, 3alMChIBaTh
pELIEHNE C TOMOIIBIO CUMBOJIOB

2.7

Hcnonb30BaTh HEPABEHCTBA IPU PEIIEHUH PA3JIMYHBIX 33134

OyHKIUU

3.1

Pacno3naBaTth  (QyHKIMM UW3Yy4eHHbIX BUJOB. [loka3bIiBaTh
CXEMaTHUYECKH paCIOJIOKEHUE Ha KOOPAMHATHOM IJIOCKOCTH
rpadpukoB  ¢yakmmii  Buma:  y=KX,  y=kx+b,  y=k/x,
y=ax’+bx+c, B 3aBUCUMOCTH OT 3HAUYCHUU KOIPPUIUEHTOB,
OMMCBHIBATh CBOMCTBA (DYHKITUN

3.2

[Toka3piBaTh CXEMATUYECKH PACHOJIOKEHUE HA KOOPAMHATHOU
mI0ckocTH TpadukoB GyHKIMHA Buga Y = VX¢ Y = |X| 1 ONUCHIBATH




Koxa

HpOBepﬂeMbIe NpEeAMETHLIC PE3YJbTAaTbl 0CBOCHUSN OCHOBHOI1

NPOBEPSIEMOro o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111€r0
pe3yJjbTara oOpa3oBaHus
CBOMCTBA (QyHKIUI
Crpouts u M300pakaTb cXeMaTH4ECKH TpadUKH KBaJpaTHUYHBIX
3.3 (GyHKUMH, OMUCHIBATH CBOMCTBA KBAaJPAaTHYHBIX (PYHKIUM MO MX
rpadukam
Pacnio3HaBaTh KBagpaTUuyHyO PyHKLIHIO 110 GOpMyJie, IPUBOAUTH
3.4 IpUMEpBl KBaPATUYHBIX (DYHKUIUN U3 peasibHOM >KU3HU, (PU3UKH,
reOMETPUH
4 ApudmeTnueckasi 1 reOMeTpuUecKas IPOrpeccuu
41 Pacnio3naBaTh apu(METHUECKYIO U TEOMETPUUECKYIO MPOTPECCUH
IIPU Pa3HBIX crIoco0ax 3aJaHusl
BBINONMHATE BBIUUCIEHUS € UCIOIb30BaHUEM (POPMYJI N-TO YieHa
4.2 apumMeTHyecKoil W TEeOMETPUYECKOW MpOrpeccuid, CyMMBbI
IIEPBBIX N YJIECHOB
43 N300paxxats _ WIEHBl  NOCIENOBATENILHOCTH  TOUKAMH  Ha
KOOPJIMHATHOM INIOCKOCTH
Pemats 3a]1a4H, CBSI3AHHBIE C YU CIIOBBIMH 1o-
4.4 CJIEIOBATEIbHOCTSIMH, B TOM YMCJIE 33J]a4H U3 PEATbHOM KU3HU (C

WCITIOJIb30BAHUEM KaJIbKYJISITOPA, IU(PPOBBIX TEXHOIOTHIN)

ITPOBEPAEMBIE HA OI'D 1O MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TpeOOBaAHMS K MPEAMETHBIM Pe3yJIbTATaM
NPoBePAEMOro O0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHOI MPOrpaMMBbI
TpeOOBaAHMS OCHOBHOI0 0011ero o0pa3oBanusi Ha ocHoBe PI'OC
YMeHue onepupoBaTh MOHITHUSMHU: MHOXECTBO, MOJIMHOXKECTRBO,
oriepaliuy HaJl MHOKECTBAMH; YMEHHE OTIEPUPOBAThH MOHATUSIMU:
1 rpad, CBSA3HBIN Tpad, 1epeBO, UK, MPUMEHSITh UX TIPU PEUICHUH
3a/lay; yMEHHE WCMOJb30BaTh Tpaduueckoe NpeaCcTaBICHHE
MHOYKECTB JIJII OMUCAHUS PEaJbHBIX MPOLECCOB U SBJICHUH, MpU
pENICHNH 33424 U3 IPYTUX YICOHBIX MPEIMETOB
YMeHne omnepupoBaTh MOHATHUSIMU: ONpPENENIEHUE, AaKCHUOMa,
2

TEOpeMa, 10KA3aTelIbCTBO, YMEHME pacllio3HaBaThb WCTUHHBIE U
JI0’KHBIE BBICKA3BbIBAHNs, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPBHI,




Kon
NpoBePsSIeMOro
TpeOOBaHMSI

IIpoBepsiemble TpeOGOBaAHNS K NPEAMETHBIM Pe3yJIbTATaM
O0CBOEHHUS OCHOBHOM 00pa30BaTe/IbHOI MPOTrPAMMBI
OCHOBHOT0 0011ero oopazoBanusi Ha ocHoBe PI'OC

CTPOUTH BLICKA3bIBAHUA U OTPpULIAHUS BBICKa3bIBaHUM

YMeHne onepupoBaTh MOHATUAMU: HATYPAIBHOE YHCIIO, POCTOE
M COCTaBHOE YMCIO, JICIUMOCTh HATYPaJIbHBIX YHCEN, MPU3HAKU
JEIUMOCTH, 11€JI0€ YUCIIO0, MOYJIb YKCIia, OOBIKHOBEHHAS IPOOb U
JIecaTU4Hasi JpoOb, CTAaHJAPTHBIM BHJ YHCIA, pPallMOHATBLHOE
YHCJIO, UPPALUOHATIBHOE YHKCIIO0, apu(PMEeTHUeCKUil KBaJpaTHBIM
KOpPEHb;, YMEHHUE BBINOJIHATh JECUCTBUS C YUCIAMHU, CPABHUBATH
Y yIIOPSAIOYMBATh YKCIIA, IPEACTABIATh YUCIa HAa KOOPAUHATHOU
IPAMOM, OKPYIJISATh YHCIIA; YMEHUE JE€IaTh IMPUKUIKY U OLEHKY
pe3yJibTaTa BIYUCICHHI

YMeHue  omepupoBaTh  MOHATUSAMM: CTENEHb C  LEIBIM
noKasaresieM, apu(pMETHYECKUI KBaJIpaTHBII KOPEHb, MHOTOYJIEH,
anredpaudeckast JIpoOb, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM
HATypaJIbHOM CTENEHU OOJbIIE€ €IUHUIIBI; YMEHHE BBIIOJIHAThH
pacuétel 1o QopmyinaMm, npeoOpazoBaHUS LENbIX, JPOOHO-
pAallMOHAIIBHBIX  BBIPAJKEHUHM W BBIPAXKCHUU C  KOPHAMH,
pPa3JIOKEHUE MHOIOYJIEHA Ha MHOXWUTEIM, B TOM YHCIE C
UCIIOJIb30BaHUEM (OpMyJl Pa3HOCTH KBAJpaTOB M KBajpara
CYMMBI U pa3HOCTH

YMeHue onepupoBaTh MOHATHUSMH: YHCIOBOE PABEHCTBO,
YPaBHEHHE C OJHOW IIEPEMEHHOM, YHMCIOBOE HEPABEHCTBO,
HEPABEHCTBO C MEPEMEHHOM; YMEHHME peEllaTh JMHEWHBIE H
KBaJIpaTHbIE YpaBHEHUS, IPOOHO-pallMOHAIBHBIC YpaBHEHUS C
OJHOM TIEPEMEHHOM, CHCTEMBI JBYX JIMHECWHBIX YPaBHEHU,
JUHENHBIE HEPABEHCTBA M MX CHUCTEMBbI, KBaJIpaTHbIE M JPOOHO-
palLMOHAIbHbIE HEPABEHCTBA C OJAHOM MEPEMEHHOM, B TOM YHCIIE
IPU PELIEHUWH 331a4 M3 APYTUX NOPEAMETOB M MPAKTHYECKHUX
3a71a4; YMEHHE HMCIIOJIb30BaTh KOOPAUHATHYIO MPSAMYIO U KOOPAU-
HATHYIO IIJIOCKOCTh IS HM300paXeHUs PEIIeHU ypaBHEHUH,
HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: (PYHKIUA, Tpa@uK (QyHKIUH,
HyJM (QYHKUUHM, TPOMEKYTKH 3HAKOIMOCTOSIHCTBA, MPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HauOOJbIIEe U HAUMEHbIIEEe 3HAYCHUS

byHKIMM,  yMEHHE  ONEpUpPOBaTH  TMOHATHUSMHU:  TpsiMas
MPOMOPIIMOHAIBHOCTh, ~ JUHEHHass  (QYHKIWSA, KBaJpaTHUHAS
byHKIIHS, oOpaTHas MPONOPUHUOHATIHOCTb, napabona,

runepbosa; yMeHue CTPOUTh TpaduKu (PYHKIHM, UCIOIB30BaTh
rpaduKu AJi ONpeAeTeHUs] CBOMCTB MPOIIECCOB M 3aBUCUMOCTEH,




Kon
NpoBePsSIeMOro
TpeOOBaHMSI

IIpoBepsiemble TpeOGOBaAHNS K NPEAMETHBIM Pe3yJIbTATaM
O0CBOEHHUS OCHOBHOM 00pa30BaTe/IbHOI MPOTrPAMMBI
OCHOBHOT0 0011ero oopazoBanusi Ha ocHoBe PI'OC

JUISl peLIEHUs 3a/1a4 U3 APYruX y4eOHBIX MPEAMETOB U PEATbHOMN
KU3HU; YMEHHE BBIpaKaTh (POpMyJaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU

YMeHue  omepupoBaTh  MOHATHSMHU:  MOCIEAOBATEIBHOCTD,
apuMeTnyecKkas ¢ TEeOMETpUYecKas MpPOrpecCur; YMEHHE
UCITI0JIb30BaTh CBOMCTBA MOCIIEIOBATEIBHOCTEH, (POPMYIIBI CYMMBbI
¥ OOWIIero 4jeHa MpU PElIEHWH 3aJad, B TOM YHUCIE 3a/Jay H3
JPYTUX Y4€OHBIX MPEAMETOB U PEaIbHOM JKU3HU

YMeHue pemarb 3aJadyd pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, JOJW U YacTu, JBWKEHHE, paboTy, IIEHy TOBapoOB U
CTOMMOCTh IIOKYNIOK M YCIYyT, HAJOTH, 3aJadd H3 00JacTH
VIOPABJICHUS JIMYHBIMU U CEMEWHBIMU (PUHAHCAMU); yMEHHUE
COCTABIIATh BBIPAKCHUS, YPABHEHHUsI, HEPABEHCTBA U CUCTEMBI 110
YCIOBHIO 3a/1a4M, MCCIEAOBaTh IIOJYyYEHHOE pELICHHE |
OLICHMBATh MPABIONOJ00HOCTb MOJYYEHHBIX PE3YJIbTATOB

YMeHue omnepupoBaTh MOHATUSIMH: (QUIypa, TOUYKa, OTPE3OK,
npsiMasi, Jiyd, JIOMaHasi, yroj, MHOTOYTOJbHHK, TPEYTrOJbHUK,
paBHOOEIPEHHBII u PaBHOCTOPOHHUU TPEYTOJIbHUKH,
MPSIMOYTOJIbHBIN TPEYTOJIbHUK, MeIUaHa, OUCCEKTpUca M BBICOTA
TPEYTOJbHUKA, YETHIPEXYTOJbHUK, MapajiesiorpaMMm, pomo,
NpSIMOYTOJIbHUK,  KBaApar, Tpameuus; OKPY>KHOCTb, KpYT,
KacaTeJdbHas,; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (PUTypamu;
YMEHHUE peuath 3a7ayd, B TOM YHWCJI€ U3 MOBCEIHEBHOM >KU3HH,
Ha HaxO0XJICHUE TCOMETPUYECKUX BEJIMYMH C TPUMEHEHUEM
M3YYEHHBIX CBOMCTB UTyp U (PaKToB

10

YMeHue onepupoBaTh NOHATUSIMH: PaBEHCTBO (PUTYp, PABEHCTBO
TPEYrOJbHUKOB;  MapajUIeIbHOCTh W MEPHEHAUKYISIPHOCTh
OpSIMBIX, YTOJl MEXAY MNPSMBIMH, TEPHEHAUKYISAp, HAKIOHHAaS,
npoekuus, noaobue  Guryp, MOAOOHBIE  TPEYroJbHHKH,
CUMMETpPHUSI  OTHOCHUTEIIBHO TOYKM W  TPSIMOW;  yMEHHE
pacno3HaBaTh PaBEHCTBO, CUMMETpUIO U mogobue ¢uryp,
napajuieNbHOCTh W TEPHEHANKYISIPHOCTh  TPSMBIX B
OKPY’KaIoIlleM MHpE

11

YMeHHne onepupoBaTh IMOHATHSIMH: JJIMHA, PACCTOSHHUE, YIOJ
(BenMuYMHA yriaa, CHHYC M KOCHUHYC VyIJla TpPEyroJbHUKA),
IUIONIA/Ib; YMEHHE OLICHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B
OKpY’KaIOILIEM MHpE; YMEHHUE MPUMEHSTHh (OPMYJIbl MEPUMETPA
Y TUION[AJIM MHOTOYTOJIbHUKOB, JUIMHBI OKPY’KHOCTH W IUTOIIAIN




Kon
NpoBePsSIeMOro
TpeOOBaHMSI

IIpoBepsiemble TpeOGOBaAHNS K NPEAMETHBIM Pe3yJIbTATaM
O0CBOEHHUS OCHOBHOM 00pa30BaTe/IbHOI MPOTrPAMMBI
OCHOBHOT0 0011ero oopazoBanusi Ha ocHoBe ®PI'OC

Kpyra, oObeMa MpPsSIMOYTrOJIbHOIO MapajijieienuIie/ia; YMEHHUE
MPUMEHATh TPU3HAKA PABEHCTBA TPEYTOJBbHUKOB, TEOPEMY O
CyMMe VIJIOB TpeyrojibHUKa, TeopeMy Iludaropa, Tpurono-
METPUYECKUE COOTHOIICHUS JJIsl BHIYMUCIICHUS JIJIMH, PACCTOSTHUM,
IoIaaei

12

YMenune wuzoOpaxkaTh IUIOCKHE QUTYphl U HX KOMOWHAIUH,
MIPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C MOMOULIBIO YEPTEKHBIX
WHCTPYMEHTOB H 3JIEKTPOHHBIX CPEICTB MO TEKCTOBOMY WIH
CUMBOJIBHOMY OIIMCaHUIO

13

YMeHue omnepupoBath MOHATHUSAMHU: MPSMOYTOJIbHAsE CUCTEMa
KOOpDAWHAT; KOOPAWHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB,
MIPOU3BEACHUE BEKTOpAa HA YHCIO, CKAISIPHOE IPOU3BEIACHUE
BEKTOPOB; YMEHUE HCIIOJIb30BaTh BEKTOPbl W KOOPAWUHATHI IS
MPEACTABIICHUS] JAHHBIX W pEIICHUS 3aJa4, B TOM YHCIE U3
JPYTUX YYEOHBIX MPEIMETOB U PEeabHOM JKU3HU

14

YMeHue onepupoBaTh MOHSITUSMH: CTOJIOMKOBBIE W KpPYTrOBBIC
JIyarpaMMbl, TaOJHIlBI, cpeaHee apudmeThyeckoe, MeauaHa,
HauOoJbIIEE W HAUMEHbIIIEE 3HAYCHHS, pa3Max YHCIOBOTO
Ha0opa; yMEHHUE WU3BJIEKATh, HWHTEPHPETUPOBATH M Tpeodpa-
30BBIBaTh WH(OpMAIIHIO, TPEACTABICHHYIO B TaOJIMIaX U HA JUa-
rpaMMax, OTPa)Karollyl0 CBOMCTBA M XapaKTEPHUCTHUKH PEabHbIX
MPOIIECCOB U SIBJICHWUM; YMEHHE pPaclO3HaBaThb W3MEHUYUBbHIC
BEJINUMHBI B OKPY>KAIOIEeM MUPE

15

YMeHue onepupoBaTh NOHITHAMU: CITyYallHBINA OMBIT (CITy4alHbIN
HKCIIEPUMEHT), 3JIEMEHTAPHOE COOBITHE (PJIEMEHTApHBIA HCXON)
CIIy4allHOTO OMbITa, CIIy4ailHOE COOBITHE, BEPOSTHOCTh COOBITHS;
YMEHUE HAXOJUTh BEPOSATHOCTU CIyYalHBIX COOBITHI B OMBITAX
C PaBHOBO3MOKHBIMHU DJIEMEHTAPHBIMU COOBITUSIMH; YMEHHE
pemiath 3aJadyd  METOJOM OpPraHU30BaHHOTO Tepedopa U C
UCIIOJIb30BAaHUEM TIpaBUja YMHOXXEHHS; YMEHHE OLEHUBATh
BEPOSITHOCTH PEATBHBIX COOBITUN W SIBJICHHWM, MOHUMATh POJIb
NPAKTUUYECKHU JTOCTOBEPHBIX U MaJIOBEPOSITHBIX COOBITUNA B OKpY-
JKAWIIEM MHPE M B JKU3HHM; 3HAaKOMCTBO C IIOHATHEM
HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YHCEN
U €r0 POJIbI0 B MACCOBBIX SIBICHUSX

16

YMeHue BeIOUpaTh MOAXOAAIIUN U3YYSHHBINM METO JIJIs1 PEIICHUS
3a7a4¥, IPUBOJIUTH TPUMEPHI MATEMATUYECKUX 3AKOHOMEPHOCTEN
B INPUPOJE M IKU3HU, PACHO3HABATH MPOSBICHUE 3aKOHOB




Kon IIpoBepsiemble TpeOOBaHNS K IPEAMETHBIM pe3yJibTaTaM

NpoBePsSIeMOro OCBOEHNSI OCHOBHOM 00pa30BaTe/IbHOI MPOrPaMMBbl
TpeOOBaHMSI OCHOBHOT0 0011ero o0pazoBanusi Ha ocHoBe ®I'OC

MAaTeMaTUKU B MCKYCCTBE, ONMUCBHIBATH OTHEJIBHBIC BBIIAKOIINECS
pEe3yabTaThl, IOJYYEHHBIE B XOJI€ pPa3BUTUS MATEMATUKH Kak
HAyK{, NPUBOJIUTH NPHUMEPbl MATEMATUYECKUX OTKPBITHUA U HX
aBTOPOB B OTEUYECTBEHHON U BCEMUPHOU HCTOPHUU

HEPEYEHDb 9JIEMEHTOB COAEPKAHMS, ITIPOBEPAEMbBIX HA OI'D

IHO MATEMATHKE
Ko IIpoBepsieMbI 3JIEMEHT COAEPKAHUS
1 Hucrna v BEIYUCICHUS
1.1 |Harypanbnble u nesnble yncina. [I[pu3Haku 1eTMMOCTH LEJbIX YHCEe
12 OOBIKHOBEHHbIE U JECATUYHBIE JpOOM, TPOLEHTH, OECKOHEUHBIE
EePUOANIECKUE APOOH
13 PanmonaneHeie yncna. ApupMeTudyeckue ornepaluuu ¢ panuoHAIbHBIMU
YuCIaMu
14 ﬂef/'IETBI/ITeHBHHC YyuCcIIa. Apudmernueckue orepanuu
C I€VCTBUTEILHBIMHA YUCIAMU
15 [TpubnuxEnnbIe BBIMHCIICHHUS, IPABUJIA OKPYTIICHUS, MPHKU/IKA H OLICHKA
pe3ynbTaTa BIYMCICHUN
2 AnrebpanyecKue BHIPAKCHHS
2.1 |bykBeHHbIe BhIpaKeHUS (BBIPAKEHUS C IEPEMEHHBIMN)
29 Crenenp ¢ wnensiM  mnokaszareneM. CreneHb € palMOHAIBHBIM
nokasaresieM. CBOWCTBA CTENEHU
2.3 |MHorouwieHbl
2.4 | AnrebGpanueckas 1pooOb
25 ApudpmeTndeckuii  KOpeHb HaTypanHioﬁ crerieHu.  JlencTeus
C apu(pMETHUECKUMH KOPHIMH HaTYpaJIbHOM CTENEeHU
3 VYpaBHEHUS U HEPABEHCTBA
31 Lenwie n )v1p06H0—pauH0HaanBIe ypaBHEeHUs. CHUCTEMBI M COBOKYITHOCTH
ypaBHEHUM
32 Llenbie u JTPOOHO-pallMOHATILHBIC HEPABCHCTBA. CucremMnl
Y COBOKYITHOCTH HEPABEHCTB
3.3 |Pemenue TeKCTOBBIX 3a/1a4




IIpoBepsieMbIi 3JIEMEHT COACPIKAHUSA

Kon
4 YucnoBble MOCIEA0BATEILHOCTH
4.1 |IlocnemoBaTenbHOCTH, CHOCOOBI 3aJJaHUS MOCIIEI0BATEIbHOCTEH
42 Apudmernueckas u reomerpuyeckas nporpeccun. dopmyna CIOKHBIX
IIPOLIEHTOB
3) OyHKIMH
Oynkius, crnocodbl 3amanus (yHkuuu. ['paduk dyskuuu. OO6nacth
OTIpe/ieNiCeHUs] M MHOXECTBO 3HaueHud ¢yHkiun. Hymu Qyskuun.
5.1. |IIpomMexxyTKM  3HAKOIOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH
¢yskuuu. MakcumyMbl W MHHMMYMbl (GyHKUMH. HawmOosbmee wu
HanMEHbIlIee 3HaueHUEe QYHKIIUN HAa IPOMEKYTKE
6 Koopaunats! Ha npsIMOM U IJIOCKOCTH
6.1 [KoopaunaTtHas npsmMas
6.2 |JlexapTOBbl KOOPAUHATHI HA IJIOCKOCTH
7 I'eomeTpus
7.1 [I'eomeTrpuueckue GUIypsl U KX CBOICTBA
7.2 | TpeyronbHUK
7.3 | MHOTOYTOJIBHUKA
7.4  |OKpYy>XKHOCTB U KpyT
7.5 |H3MepeHune reoMeTpUYECKUX BETUYHH
7.6 |BekTophI Ha TUIOCKOCTH
8 BeposTHOCTE 1 cTaTUCTHKA
8.1 |OmnwucarenpHas CTaTUCTHKA
8.2 |BeposarHocTth
8.3 |Kombunaropuka
8.4 [MHoxecTBa
85 |I'padm

PABOYAS NIPOTPAMMA YYEBHOI'O KYPCA «I'EOMETPUS» B 7-9

KJIACCAX

HOACHUTEJBHASA 3AIIMCKA

['eomeTpust Kak OJMH W3 OCHOBHBIX PAa3/ENIOB IIKOJBHOM MaTEeMaTHUKH,
MMEIOIIUI CBOEH 1eNbI0 00eCTIeunTh M3YUYeHHE CBOMCTB M pa3zMepoB (uryp, ux




OTHOLIEHMM M B3aMMHOE PACHOJIOKEHHE, ONUPAeTCd Ha  JIOTUYECKYIO,
JIOKa3aTEIbHYIO JIMHUIO. [I€eHHOCTh M3y4yeHUsI T€OMETPUU Ha YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHus 3aKIIIOYAETCS B TOM, YTO OOYyYarOUIUHCS yYUTCS MPOBOJUTH
JIOKa3aTEIbHBIE PACCYXKICHHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUCHUS, I0KA3bIBATh
WCTUHHBIC YTBEPXKICHUSI U CTPOUTH KOHTPHPUMEPHI K JIOXKHBIM, IPOBOJUTH
pacCyXJIeHHs «OT TPOTUBHOIO», OTJIWYaTh CBOWCTBA OT IPU3HAKOB,
dbopMynHpOBaTh OOPATHBIE YTBEPKIACHUS.

BTopoil 1enp0 M3y4eHUs TE€OMETPUU SIBISETCS MCIOJIB30BAHHE €€ Kak
MHCTPYMEHTA NpPU PEUICHWH KAaK MAaTEMaTUYECKUX, TaK U MPaKTHYECKUX 3a7ady,
BCTpEUaIONUXCcsi B peanbHOM ku3HU. OOydalomuics JOKEH HayYUThCS
ONPENEIUTh T€OMETPUUECKYIO (PUTYpy, ONMHMCATH CIOBAMHU JAHHBIA YEPTEXK WIH
PUCYHOK, HAaWTH IJIOIIAb 3€MEJIBHOI0 y4acTKa, PACCUUTATh HEOOXOIUMYIO ITTUHY
ONTOBOJIOKOHHOTO Kalens win TpeOyemble pa3Mepbl rapaxa Ajs aBTOMOOMIIAL.
DTOMY COOTBETCTBYET BTOpAasi, BBIYMCIUTENIbHAS JIMHUS B W3YyYEHHH T'€OMETPHH.
[Ipu pemieHun 3aiad MPaKTUYECKOTO XapakTepa OOy4YaroIIMICS YYUTCS CTPOMTH
MaTeMaTUYeCKHEe MOJENM  peajbHbIX JKU3HEHHBIX CHUTyalud, MPOBOJMUTH
BBIYMCIICHUS U OLICHUBATh aJICKBAaTHOCTD MTOJIy4YEHHOI'O pE3yJIbTaTa.

KpaiiHe BaxkHO TOMYEPKUBATH CBS3U TEOMETPUU C JPYTUMHU Y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh ONPEICICHHUS] TEOMETPUUECKUX (UTyp
U TIOHSTHH, EMOHCTPUPOBATH MPUMEHEHHE TMOJYYCHHBIX yYMEHHH B (U3HKE U
TEXHUKE. OTH CBsi3M Haubosiee SApPKO BUIHBI B TeMax «BekTopb»,
«Tpuronomerpuueckue cootHomeHus», «Meron koopauHat» U «Teopema
[Tudaropay.

VYyebnslii Kypc «l'eomMeTpus» BKIIOYAET CIEAYIOLUIME OCHOBHBIE pa3Jeibl
conepxkanusi: «l'eomerpuueckne Qurypsl W uUx cBoicTBay, «l3Mepenue
F€OMETPUYECKUX  BEIUYUH», «Jl€eKapTOBBl KOOPJAMHATHI HAa  ILJIOCKOCTH,
«Bektopsy, «JIBukeHUs IIIOCKOCTHY, «IIpeobpasoBanust mo00uMsD».

Ha usyuenue yueOHoro kypca «I'eomerpus» otBoautcs 204 vaca: B 7 kiacce
— 68 vacoB (2 yaca B Henento), B 8 kinacce — 68 yacoB (2 yaca B Hezel0), B 9
Kjacce — 68 4yacoB (2 4yaca B HEJIEINIO).



COILEPKXAHUE OBYYEHUA
7 KIIACC

Hauanenbie noHAaTusa reomeTpun. Touyka, mpsiMasi, OTPE30K, JIyd. YToJu. Buabl
yriaoB. BeprukanbHble W CMEXHbIE VyIIbl. buccektpuca yria. JlomaHas,
MHOT'OYTOJIbHUK. [lapaiiensHOCTh U MEPIEHIUKYISIPHOCTD IPSIMBIX.

CumMmerpuunbie  ¢urypsl. OCHOBHBIE CBOICTBAa OCEBOW CHMMETPHH.
[IprMepbl CUMMETPHUH B OKPYXKAKOIIEM MUDPE.

OCHOBHBIE MOCTPOCHHSI C MOMOLIBIO LHUPKYJIS W JUHEHKH. TpeyrojbHUK.
Bricota, Mennana, OuccekTpuca, uX CBOMCTBA.

PaBHOOEApEeHHBII M  PAaBHOCTOPOHHMUN  TpPeyrojdpHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa M TpU3HAKU pPaBHOOEAPEHHOro TpeyrojpHuKa. llpusHaku
PaBEHCTBA TPEYTOJILHUKOB.

CBoiiCTBa U MPU3HAKH MAapaUIeNIbHBIX NPsAMbIX. CyMMa yriioB TPEYTOJIbHHUKA.
Breninue yriel TpeyronbHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHMAHBI MPSAMOYTOJIBHOTO
TPEyrojabHUKa,  IPOBEAEHHOW K  rumnoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTONIbHBIN TPEYroibHUK C yriioMm B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOJbIIeM YIiie U OOJIbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

['eomerpuueckoe MecTo TOYEK. buHccekTpuca yria W CepeIUHHBIN
NEPIEHIUKYJIIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTh W Kpyr, XopAa M JUaMeTp, HUX CBoOWcTBa. B3aumMHoe
pPacmoJIOKEHUE OKPY>KHOCTU M mpsiMor. KacarenbHast M cexylas K OKPY>KHOCTH.
OKpyXHOCTb, BIMCaHHAas B YroJ. BrnucaHHas © ONHCAaHHAsA OKPYXHOCTH
TPEYTOJIbHUKA.

8 KUIIACC

YerpipéxyronsHuku. [lapannenorpamm, ero npu3Haku u cBoucTsa. HactHeie
Ciydau TapajijieiorpaMMOB (TIPSMOYTOJIBHUK, pOMO, KBaapar), WX MPU3HAKUA M
cBoiictBa. Tpamemnmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA M MPHU3HAKHU.
[IpssmoyromnbHas Tpanenus.

Meron yaBoenuss meauansl. LlenTpanbsHas cummetrpus. Teopema Paneca u
TEOpEMA O MPOMOPUUOHATIBHBIX OTPE3KaX.

CpenHue TMHUU TPEYroiabHUKA U Tpanenuu. LleHTp Macc TpeyrojabHuUKa.

[Togobue TtpeyronpbHUKOB, KodpdumueHnt mnomodus. [IpusHaku momoOus
TpeyroiabHUKOB. [I[pumMeHeHne mogooust Mpu pelieHnH MPaKTUIECKUX 3a/1a4.



CpoiicTBa miomaaeil reomerpudeckux Guryp. DopMynbsl Ui IUIOLIAAN
TpPEeyrojibHMKa, MapajienorpaMMa, pomba u Tpanenuu. OTHOIIEHHE IUIOIIanen
OJ00HBIX (UTYP.

Brruncnenune miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl I[ludaropa mnpu pemeHUH
MPaKTUYECKUX 3a]1a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO YIJIa MPsIMOYTOJbHOIO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuroHomerpuyeckue (QyHKIUU
yrioB B 30, 45 u 60°.

BrnmcaHHble M UEHTpaJbHBIE YIJIBI, YTOJ MEXAY KacaTeJbHOM M XOPIOU.
Yriel  Mexay  XopJaMM M CEeKyIIMMHU. BrucaHHble U ONKMCaHHbIE
YEeTBIPEXYTOJIbHUKU. B3amMHoe pacnosiokeHue IByX OKpyxkHoctei. Kacanue
okpyxHocTeil. O01ue KacareabHbIe K ABYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOKIeCTBO. DOPMYIIbI IPUBEICHUS.

Pewienne TpeyroapHUKOB. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB.
Pemienne mnpakTUYeCcKMX 3aJad C HCIOJb30BAHUEM TEOPEMBbI KOCHHYCOB U
TEOPEMbI CUHYCOB.

[IpeobpazoBanue nmogodus. [1ogodre COOTBETCTBEHHBIX YJICMEHTOB.

TeopeMa O NpPOU3BEACHUM OTPE3KOB XOpJ, TEOPEMbl O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJpaTe KacaTeJIbHO.

Bekrop, mimHa  (MOAyJdb)  BEKTOpa,  COHANPABJIEHHBIE  BEKTOPHI,
MPOTUBOIOJIOKHO  HAIpPaBJICHHBIE  BEKTOPhI,  KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJ BeKTopamu. Pa3nojkeHue BEKTOopa MO JIBYM
HEKOJUIMHEeapHbIM BekTopaMm. KoopauHaTel BekTopa. CKalsipHOE MPOU3BEICHUE
BEKTOPOB, PUMEHEHUE ISl HAXOKICHHS IJIUH U YTJIOB.

JlexkapToBbl KOOPAMHATHI HA TJIOCKOCTHU. Y PABHEHHUS IPSMOU U OKPYKHOCTH
B KOOpJIMHATAX, NMEPECEUCHUE OKPYKHOCTEH U MPSIMBIX. METoJl KOOPJUHAT U €ro
IpUMEHEHNE.

[IpaBuiibHBIE MHOTOYTOJNBHHUKM. JlnmuHa OKpyXHOCTH. I'panycHas w
paauaHHas Mepa yrja, BBIUMCICHHE JJIMH AYr oKpyxkHocTeil. Ilnomans kpyra,
CEKTOpa, CErMEHTA.

JIBI>KEHUSI TUIOCKOCTH M BHYTPEHHHE cUMMETpuu (uryp (djeMeHTapHbIC
npeactasienus ). [Tapannensubiit nepenoc. [loBopor.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMbI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

NNPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 7 kJjacce OOydYarlOIMICS TOJYYUT CIEAYIOIIHE
MIPEAMETHBIE PE3YIIBTATHI:

Pacrio3naBaTh HW3y4YE€HHBIE TE€OMETpUYECKHE (UTYPBI, OMPEACNATh HUX
B3aMMHOE paCIOJIOKEHUE, H300pakaTh TE€OMETpHUYECKHe (UTYPBHI, BBIOJHATDH
YEPTEKU MO YCIOBUIO 3adaud. V3MepsATh JMHEWHBIE WU YTJIOBBIE BEJIWYWHBI.
PemaTe 3a1a4M Ha BBIYMCIICHUE JJIMH OTPE3KOB U BEJIUYUH YIJIOB.

Jenatb rpyOyr0 OLEHKY JIMHEMHBIX M YIJIOBBIX BEJIUYMH IPEIMETOB B
peanbHOW >KU3HU, pa3MEPOB NPHUPOAHBIX OO0BEKTOB. Pa3nuuarh pa3Mepsl ITHX
OOBEKTOB M0 MOPSAJIKY BETUUHHBI.

CTpouTh YepTEXRH K FEOMETPUUECKHUM 33/1a4aM.

[lonp30BaThCAd MNpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BATh
IPU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

IIpoBOAUTE JIOTMUYECKUE PACCYXKIACHUSA C UCIOJIB30BAHUEM I'€OMETPUYECKUX
TEOPEM.

ITonp30BaThCA TNpHU3HAKAMU PABEHCTBA NPSAMOYTOJBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  IPAMOYIOJBHOIO
TPEYTOJIbHUKA, B PELICHUNA I'€OMETPUUYECKUX 3aa4.

Onpenenars napamieabHOCTh IPSIMBIX € TOMOILBIO YIJIOB, KOTOPBIE 00pa3yeT
¢ HUMM cexkymasa. OnpenensaTe napauieIbHOCTh MPSMBIX C MMOMOIIBIO PABEHCTBA
PACCTOSIHHUM OT TOYEK OJHOM NPSIMOM A0 TOYEK IPYTrOM MPSMOHU.

Pemrats 3aaumn Ha kieTyaToit Oymare.

[IpoBOWUTH BBIYKMCIEHUS W HAXOAUTh YUCIOBbIE W OYKBEHHBIE 3HAUYEHHUS
JIJIOB B TEOMETPUYECKHX 3a7a4aX C HCMOJb30BAHHEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTOYTOJIBHUKOB, CBOMCTB YIJjoB, OOpa30BaHHBIX NpHU
IIEPECEYCHNN JBYX MapaJUICIbHBIX IPAMBIX CEKylleld. Pemars npakTtudyeckue
3a/1a4M HA HAXOXKIEHUE YIJIOB.

Brnanerp NOHATHEM TE€OMETPUYECKOTO MECTA TOYEK. YMETh ONPEAEATh
OMCCEKTPHUCY yIJla U CEPEeIMHHBIN NEPIEHANKYJIIAP K OTPE3KY KaK Fr€OMETPUUYECKHE
MeCTa TOYEK.

@opMyIMpOBaTh OMNPEIEICHUS] OKPYKHOCTH M Kpyra, XOpAbl M JAUaMerpa
OKPY>KHOCTH, ITOJIb30BaThCSI UX CBOMCTBAMU. Y METh MPUMEHATH 3TH CBOMCTBA MPHU
peleHny 3aaad.

Brnaners moHATHEM ONHMCAHHOM OKOJIO TPEYTOJbHHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHtp. llomb3oBaThecsi (hakTaMu O TOM, YTO OMCCEKTPHUCHI YTIIOB



TPEYroJIbHUKa MepeceKkaloTcs B OJIHOM TOYKe, M O TOM, YTO CEpeAUHHbBIC
NEPHEHAUKYIIAPHI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAOTCS B OTHON TOUKE.

Braners noHsitueM KacaTelbHOM K OKPYKHOCTH, IMOJIb30BATHCS TEOPEMOU O
NEePHEHANKYIIPHOCTH KacaTeIbHOM U pajuyca, MpoBEAEHHOTO K TOUKE KacaHUsl.

[Tonb30BaThCAd MPOCTEHIIMMU F€OMETPUYECKHUMH HEPABEHCTBAMH, TOHUMATh
WX IPAKTHYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE TEOMETPUUYECKUE TTOCTPOEHUS C MOMOIIBIO IIUPKYJIS U
JIMHEUKU.

K koniy oOydenus B 8 kiacce oOydaromuidcsl MOIYYUT CIIECAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJBl YETBIPEXYTOJBHUKOB, MX 3JEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IPH PEUIEHUH T€OMETPUYECKUX 3a1au.

[IpuMeHsATh CBOMCTBAa TOUKH IEpPECEYCHUs] MEAMAaH TPEYroyibHUKa (IIEHTpa
Macc) B PEILICHUH 3a/1ay.

Bnagete noHATHEM CpelHEW JIMHUM TPEYTrOJbHUKA U Tpameuuu, MPUMEHSTh
UX CBOWCTBA IIpU PEIICHWH TeoMeTpuyeckux 3anad. [lomp3oBarbes Teopemon
daneca U TEOPEMOI O TPONOPLUUOHAIIBHBIX OTPE3KaX, MPUMEHSTh UX JIJISl PELICHUS
MPAKTUYECKUX 33/1a4.

[IpuMeHATh NpHU3HAKK TIOJI00MS TPEYTOJIBHUKOB B PEIICHUHA T€OMETPUUECKUX
3a1ady.

[Tonb3oBaTbea Teopemoit Iludaropa st pemieHHs TeoOMETPUYECKUX H
npakTudyeckux 3agad. CTpoUTh MaTEMaTHYECKYyHD MOJEIb B MPAKTUYECKUX
3aJlayax, CaMOCTOSITENIBHO JEJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJTUHBI.

Brnagerp TNOHATHSIMH CHHYyCa, KOCHMHYyca M TaHIT€HCa OCTpPOro yria
MPSIMOYTOJIBHOTO TPeyrojbHUKa. [101b30BaThCA 3TUMHU MOHATUSAMHU AJIS PEIICHUS
MPaKTUYECKUX 3a]1a4.

Boruucnsats (paznudHbIMUA CIOCO0aMU) TIIOMIAb TPEYTOJIbHUKA U TUIOIIA N
MHOTOYTOJNBHBIX  GUryp (MOJB3YSCh, THAE€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IpuMeHsTh MoTy4YeHHbIE YMEHUS B MPAKTUYECKHUX 3a/1ayax.

Brnagete NOHATHSMHM BIMCAHHOTO M LIEHTPAJIBHOTO YIJIA, HCIOJIb30BATh
TEOPEMBI O BIIMUCAHHBIX YIilax, YriiaX MEXIy XOpAamu (CEKYIIUMU) U yIiie MEXIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUH T€OMETPUUECKUX 3a7a4.

Brnaners MOHSATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHATH CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEUICHUH 3a]a4.

[IpuMeHATh MONyYEeHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYEeCKUE
MOJIENIU JIJIS 33/1a4 peajbHOM KU3HU U IPOBOJUTH COOTBETCTBYIOLINE BHIYUCIICHHUS
C NpUMEHEHUEM NOoA00Us U TPUTOHOMETPHUH (IOJIB3YACh, I/I€ HEOOXOIUMO,
KAJIbKYJISITOPOM).



K xonny oOydenuss B 9 kJacce OOyyaroIIMCs TOJYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

3HaTh TPUTOHOMETPUYECKHE (DPYHKIIMM OCTPHIX VYIJOB, HAXOAUTh C WX
MOMOIIBIO PA3JIMYHBIE 3JIEMEHTHI MPSAMOYTOJIBHOTO TPEYroJbHUKA («pelleHue
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KAIBbKYJISATOPA) AJIUHBI
Y YTJIBI JIJ1S1 HeTaOIMYHBIX 3HAYCHHIA.

[Tonb3oBaTbea GpopMynamMu TPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKAECTBOM JJISI HAaxO0XJCHUS COOTHOUIEHWA MEXKIYy TPUTOHOMETPHUUYECKUMHU
BEJIMYUHAMH.

Hcnonbs30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJII HAXOXKIAEHUS Pa3IMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTrOJIbHUKOB»), NPUMEHATh HX NpH
pELIEHUU T€OMETPUUECKUX 3a1a4.

Bnagers monsTHMSMH  npeoOpazoBaHUS  MOJMOOUSA,  COOTBETCTBEHHBIX
AJIeMEHTOB MoI00HBIX Guryp. [Toab30BaThCsi CBOMCTBAMU MOI00MS MPOU3BOJIBHBIX
buryp, ymeTb BBIUHUCIATH JJIMHBI M HAXOIUTh YIVIbl Y NOAOOHBIX (QUTYP.
[TpumeHsATh cBOWCTBAa MOAOOMS B MPAKTUUECKUX 3a/ladaxX. YMEThb HPUBOIUTH
IpUMEpPBI OOOHBIX (PUTYP B OKPYKAIOILIEM MUDE.

[Tonb30BaThCA TEOPEMAaMHU O IPOU3BEACHUN OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYIIHNX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThbcAd BEKTOpaMHM, NOHMMAaTh UX T€OMETPUYECKUH U (PU3NYECKU
CMBICJI, TNPUMEHATh MX B PEUICHUMH TEOMETPUYECKMX U (U3MUYECKUX 3ajad.
[IpuMEHSATH CKAIIPHOE MPOU3BENECHUE BEKTOPOB JUIsl HAXO0XKICHHUSI IJTUH U YTJIOB.

[Tonb30BaThCcd METOAOM KOOPAMHAT HA IUIOCKOCTH, MNPUMEHSATH €ro B
PEIICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a]1ay.

Brnaners NMOHATHSMU MPaBUIBHOIO MHOTOYTOJBHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI YT OKPY’KHOCTH M PAJMaHHOM MEpbI yIJla, YMETh BBIUHUCIATH IUIOLIA/b
Kpyra u ero yacteil. [I[puMeHsITh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxonuth ocu (MAM LIEHTPHI) CUMMETPUU (PUTYp, MPUMEHATH ABUKEHUS
MJIOCKOCTH B MPOCTEHUIINX CITydasix.

[IpuMeHATh MONyYEHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKUE
MOJIENIU JIJIS 33/1a4 peajbHOM KU3HU U TPOBOJUTH COOTBETCTBYIOLIUE BHIYUCIICHHUS
C TPUMEHEHHEM IMOJ00Ms W TPUTOHOMETPUUECKUX (YHKUUHA (TMOJB3YSCh, T
HEO0OXO0MMO, KAJIbKYJISITOPOM)



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosanyecrBo yacos DJIeKTPOHHBIE
HaumMeHoBaHue pa3/ieJioB U TeM uugposbie
Ne i/ P Konrpoasubie | Ilpakrnuyeckue (ubp )
NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIC
padoThbI padoThI
pecypchbl
[Tpocreiimue reomeTpudeckue GUrypsl u
1 I/I)I() cBoiicTBa. M3me erl)me FCOMe(iIF) I/I?II;CKI/IX 21 bromiorexa LIOK
’ p p https://m.edsoo.ru/7f415e2e
BEJINYNH
bubnuoreka [JOK
2 Tpeyrombici 26 1 https://m.edsoo.ru/7f415e2e
3 [TapannenbHble npsMble, CyMMa YIJIOB 24 1 bu6mmoteka LIOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHOCTb U KpyT. [ 'eomeTpuyeckue 19 1 bubnnorexa [IOK
MOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmuoreka [JOK
IT 1 1
> OBTOpeHHE, 060buICHHE HatHH 3 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 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 KJIACC

KounvecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/n P Konrtpoannbie | IlpakTudeckue (wicpp )
NPOrpaMMbl Bcero o0pa3zoBaTre/bHbIE
padoThI padoThI
pecypchbl
N bubnuoreka [JOK
! HerbipExyrombitici 12 1 https://m.edsoo.ru/7f417e18
Teopema Paneca u Teopema o
2 MPOTOPIMOHAIBHBIX OTPE3Kax, MOJT00HBIC 15 bubmorexa HOK
poriopht P - 1oA https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKU
[Tnomanes. Haxoxaenue miomaaei
3 Tpe HIOJIHI)HI/IKOB 51 f/IHOFO OJITHII)IIX ¢bur 14 1 bubmorexa HOK
peyr y YP- https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HBIX GUryp
4 Teopema IIudaropa u Hauana 10 bubmuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYT1u1bl B OKpY)KHOCTH. Brimcanuele u
5 OIHMCAaHHBIE YETHIPEX YT OJIbHUKH. 13 1 bubnuoreka [LIOK
Kacarenbnble k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEN
. bubmuotexa [IOK
6 I1 000 4 1
OBTOPCHIE, OOODIICHHC SHAHHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 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 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIie
Ne n/n P Konrpoiabusie | IIpakruyeckue (mupp )
NMPOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
1 Tpuronomerpusi. Teopembl KOCUHYCOB U 16 1 bubmuorexa [JOK
CHHYCOB. Penienue TpeyrojbHIUKOB https://m.edsoo.ru/7f41al2c
5 [Tpeobpa3zoBanue nogodus. Metpuieckue 10 bubnuoreka [IOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
3 Bexcroper 12 1 https://m.edsoo.ru/7f41al2c
4 JlexapToBbI KOOPAUHATHI Ha MJIOCKOCTU 9 bubmmorexa LIOK
P pA https://m.edsoo.ru/7f41al2c
[TpaBuiIbHBIE MHOTOYTOTBHUKH. J{THHA
5 01? YKHOCTH | TIIIO y; b Kpyra g 8 1 bubmorexa HOK
Py 5 I£ pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miormaneit
bu6nmmoreka [IOK
6 6
JBIIKEHI ILIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIIHS 7 1 bubnnoreka [HOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 68 4 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 IINTAHUPOBAHHUE

7 KIIACC
KosnnuyecrBo yacos DJIeKTPOHHbIE
0
':;H Tema ypoxa Beero Kourpouabubie | IIpakruyeckue il:;:ennﬂ :)I;I}()l;l;zl:;eenbnme
padoThbI padoThbI pecypest
1 [Ipocreiimme reomerpudeckue 1 bubnuoreka LIOK
OOBEKTBI https://m.edso0.ru/8866b724
bubnmoreka LIOK
2 MeoroyrofbHiti, oMaras 1 https://m.edso;_.[ru/8866cb6a
3 CMeKHBIE M BEPTUKAIIBHBIE YIJIBI 2 bubmmorexa [IOK
https://m.edso0.ru/8866c5c0
4 CMeXHbIE M BEpTUKAJIBHBIE YTJIbI 1 brbmmorexa [OK
https://m.edsoo.ru/8866¢7be
) CMeXHbIE M BEpTUKAJIBHBIE YTIIbI 1
6 CMeXHbIE U BEpTHKAIBHBIC YTIIBI 2
7 CMeKHBIE M BEPTUKAIIBHBIE YIJIbI 1
8 CMeXHbIE M BEpTUKAJIBHBIE YTJIbI 1
W3mepenne THHEHHBIX W YTIIOBBIX
9 BEJIMYMH, BBIUNCICHUE OTPE3KOB U 1
yTJIOB
H3mepenne TMHEHHBIX U YTIOBBIX
10 BEJINYMH, BBIYUCIICHHE OTPE3KOB U 1 bubmorexa HOK
https://m.edso0.ru/8866c3ea
yTJIOB
W3mepeHune TMHENHBIX U YITIOBBIX
11 BEJIMYMH, BBIUNCICHUE OTPE3KOB U 1
YTJIOB



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

12

N3MepeHne TMHENHBIX U YTIIOBBIX
BEJIMYMH, BHIYUCIICHIE OTPE3KOB U
yTJIOB

13

Kontponbhas pabota.
[lepumetp u riomaab Guryp,
COCTaBJICHHBIX U3
PSIMOYTOJIbHUKOB

14

[Tepumetp u rwiomaas Guryp,
COCTaBJICHHBIX U3
IPSIMOYTOJIbHUKOB

15

[TonsATHE O paBHBIX TPEYTOJIHHUKAX
Y TIEPBUYHBIC TIPEACTABICHUS O
paBHBIX (purypax

bubmnoreka LIOK
https://m.edso0.ru/8866ce80

16

Tpu npu3Haka paBeHCTBa
TPEYrOJIbHUKOB

bu6mmoreka [IOK
https://m.edso0.ru/8866d1fa

17

Tpu npu3Haka paBeHCTBa
TPEYTrOJbHUKOB

bu6nmmoreka [IOK
https://m.edso0.ru/8866d34e

18

Tpu npu3Haka paBeHCTBa
TPEYrOJIbHUKOB

bu6mmorexa [IOK
https://m.edso0.ru/8866e01e

19

Tpu npu3Haka paBeHCTBa
TPEYrOJIbHUKOB

20

Tpu npu3Haka paBeHCTBa
TPEYrOJIbHUKOB

21

Tpu npu3Haka paBeHCTBa
TPEYTOJbHUKOB

Bbu6nmuoreka [JOK
https://m.edso0.ru/8866e88e

22

IIpu3naku paBeHCTBA
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

23

[Ipr3Haku paBeHCTBA



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

MPSIMOYTOJIBHBIX TPEYTOJILHUKOB

CBOHCTBO MeqUAHBI

24 IPSIMOYTOJIBHOTO TPEYTOJIbHUKA bubmmorexa LIOK
PIMOYT . PEYE ’ https://m.edso0.ru/8866e9ec
MPOBEIEHHON K THIIOTEHY3€
CBoOliCTBO MeIMaHBI
25 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEIEHHON K TUIIOTEHY3€
2% PaBHOOEIpEHHBIC U bu6mmoreka [IOK
PaBHOCTOPOHHUE TPEYTOJIbHUKU https://m.edsoo.ru/8866d6fa
97 [Ipu3Haku u cBoOCTBa bubnuorexa [JOK
paBHOOEIPEHHOTO TPEYT OJIbHUKA https://m.edso0.ru/8866d880
08 [Ipu3naku u cBoMcTBa bubnuoreka LIOK
paBHOOEAPEHHOTO TPEYTrOJIbHUKA https://m.edso0.ru/8866d880
29 [Ipu3Haku u cBoiicTBa bubnnorexa [IOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.edso0.ru/8866e26¢
30 HepaBenctsa B reomeTpun
bu6nmmoreka [IOK
31 H
“PABCHOTRA B reOMcCIpit https://m.edso0.ru/8866e3a2
32 HepaseHncTBa B reomerpun
33 HepaBeHcTBa B reoMeTpun
3 [IpsAMOYTOIBHBIN TPEYTOJIBHUK C bu6mumoreka [LIOK
yraom B 30° https://m.edso0.ru/8866eb22
35 IIpsAMOYTOJIBHBIN TPEYTOJIBHUK C
yraom B 30°
36 KonTtponbsHas pabora o treme bubnnorexa [HOK
"TpeyronbHUKH" https://m.edsoo.ru/8866echbc
37 [TapannenbHble TpsIMBIE, UX bubnmoreka [IOK

CBOICTBa

https://m.edso0.ru/8866ef64



https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64

38

[TsTeiit moctynat EBkinaa

39

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OIHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NIPH [1EPECEUCHUN
[apaJUIEIbHBIX IIPSIMBIX CEKYyILEH

bu6mmoreka [IOK
https://m.edso0.ru/8866f086

40

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OIHOCTOPOHHUC YTIJIBI,
00pa30BaHHbIE MIPH [1EPECEUCHUN
NapaJuIeIbHBIX IPSAMBIX CEKYILIEH

41

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OIHOCTOPOHHUC YTJIBI,
00pa30BaHHbIE MPH MIEPECEUCHUN
MapaJUIEIbHBIX IPSIMBIX CEKYyILEH

42

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OJHOCTOPOHHHUE YTIIbI,
00pa30BaHHbIE MTPH MIEPECEUCHUN
MapaJyIEIbHBIX IPSIMBIX CEKYILEH

43

Hakpect nexaiue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NIPH NIEPECEUEHNN
napajyIeNIbHBIX MPSIMBIX CEKYIIeH

Bbu6nmuoreka [JOK
https://m.edso0.ru/8866f3b0

44

[Ipu3Hak nmapamieIbHOCTH MPSAMBIX

4yepe3 paBeHCTBO PAaCCTOSHUM OT
TOYEK OJHOM IIPSIMOM 10 BTOPOU



https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0

psIMOit

[Ipu3Hak mapanneabHOCTH IPSAMBIX
Yyepe3 paBEHCTBO PACCTOSIHUI OT

45 TOYEK OJTHOM MPSAMOM 10 BTOPOil
psIMOit
46 CymMa yriioB TpeyrojibHUKa bubmorexa LIOK
https://m.edso0.ru/8866f630
47 CymMa yriioB TpeyroJibHUKa Bubmmorexa LIOK
https://m.edsoo.ru/8866f8ba
48 Buemnue yrisl TpeyroisHuKa bubmmorexa [IOK
https://m.edsoo.ru/8866fa5e
49 Buemnue yrisl TpeyroisHuKa
KonTtponsHas pabora o Teme
50 "TlapannensHbIe IPSIMbIE, CyMMa bubmmorexa LOK
| https://m.edsoo.ru/8866fe6e
YTJIOB TPEYTOJIbHUKA
51 OKpYyXHOCTb, XOPIbI U TUAMETP, UX bubnunoreka [IOK
CBOMCTBA https://m.edso0.ru/88670800
52 KacarenbHas K OKpY>KHOCTH brommorexa LIOK
https://m.edso0.ru/88670e9a
53 OKpy’>KHOCTb, BIIUCAHHAS B YTOJI
54 OKpy»XHOCTb, BIMCaHHAs B IOl
55 [Tousitue o 'MT, npumeHnenue B bu6mmoreka [IOK
3ajadax https://m.edso0.ru/8867013e
56 [Tonsitue o 'MT, npumeHeHue B bu6mumoreka [LIOK
3aJ1a4ax https://m.edso0.ru/88670508
buccekrpuca u cepeJUHHBIN
57 NEPIEHIUKYIISAP KaK

TCOMCTPHUICCKUC MCCTA TOUCK



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508

58 OKpyXHOCTb, OTIMCAHHAS] OKOJIO 5 bubnnorexa [IOK
TPEyroJibHUKA https://m.edso0.ru/88670a62
59 OKpy>KHOCTb, OITMCaHHAs OKOJIO 1
TPEYroJbHUKA
OKpy’XKHOCTb, BIMCaHHAsI B bub6nuoreka [IOK
60 2
TPEYTrOJIbHUK https://m.edso0.ru/8867103e
61 OKpyXHOCTb, BIIUCAHHAS B 1
TPEYTOJILHUK
62 [Ipocreiimue 3agaun Ha 1 bubnuotexa [JOK
IIOCTPOCHUE https://m.edso0.ru/88671188
63 [Ipocreimue 3a1auu Ha 1 bubnumoreka LIOK
MOCTPOCHUE https://m.edso0.ru/886712d2
CamocTtosrenbHas paboTa o TeMe
64 "OKpYyXHOCTb U K 1 bubmorexa TIOK
Py 26 | https://m.eds00.ru/88671462
['eomeTpryeckue nocTpoeHus
[ToBTOpenue u 0600IIeHNE 3HAHUT
65 OCHOBHBIX TIOHSITUN U METOJIOB 4 bubmmorexa [IOK
https://m.edso0.ru/886715b6
Kypca 7 Kiiacca
bu6nmmoreka [IOK
66 141 0 1
TOTOBA KOHTPOILHAT pabOTd https://m.edso0.ru/886716ec
[ToBTOpeHmE U 0000IICHNE 3HAHUI
67 OCHOBHBIX ITOHSITHH U METOI0B 4
Kypca 7 Kiiacca
[ToBTOpeHmE U 0000IICHIE 3HAHUI
68 OCHOBHBIX ITOHATHH U METOJIOB 4 bubmmorexa [OK
https://m.edso0.ru/886719bc
Kypca 7 kjacca
OBLIEE KOJIMYECTBO YACOB I1O 102

[TPOIT'PAMME



https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

8 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne [ara uudpoBbIie
Tema ypoka Kontpoabusie | IIpakruyeckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTejibHbIE
padoThI padoThI
pecypchbl
1 [Tapannenorpamm, €ro npu3HaKku u 1 bubmuorexa [JOK
CBOMCTBA https://m.edso0.ru/88671af2
9 [Tapannenorpamm, €ro npu3HaKku u 1 bubnuoreka [IOK
CBOMCTBa https://m.edsoo.ru/88671ca0
3 [Tapannenorpamm, €ro npu3HaKku u 1 bubnuotexa [JOK
CBOICTBa https://m.edso0.ru/88671ca0
YacTHble cydan napauieaorpaMMoB
4 (mpsimo OHZ;HK (I))M6 KBarp aT), ux 1 brbmmorexa LOK
PAMOYT L POMD, KBa/IpaL), https://m.edso0.ru/88671dea
MPU3HAKU U CBOMCTBA
UYacTHble cayyau napaieaorpaMMoB
5 (mpsimo onz:HK 013\46 KBa;p aT), ux 1 bubmorexa HOK
PAMOYE o POMD, DAt https://m.eds00.ru/88671f20
MIPU3HAKHU U CBOMCTBA
YacTtHble ciy4yan mapaiesorpaMMoB
6 (mpsimo oni,nl;mc (I:M6 KBa, paT) ux 1 bubmmorexa [IOK
PAMOYT L POMD, KBaipat), https://m.edso0.ru/8867209¢c
MIPU3HAKU ¥ CBOMCTBA
Bbu6nmuoreka [JOK
7 T 1
patiet https://m.edso0.ru/88672358
8 PaBHOOOKas M1 TPAMOYTOJIbHAS 1 bubnnoreka [HOK
Tpanenun https://m.edso0.ru/8867252e
9 PaBHOOOKAs M1 TPAAMOYTOJIbHAS 1 bu6mumoreka [LIOK
Tpanenyuu https://m.eds00.ru/88672858
10 MeTton yaIBOEHMSI MEUAHBI 1 bubmmoreka LIOK



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

https://m.edso0.ru/88672b14

11 LlenTpanbHas cumMMmeTpus brbmmorexa LIOK
p P https://m.eds00.ru/88672b14

12 KonTposabHas pabota no reme bubnmoreka [IOK
"YeTbIpEXyroJbHUKN" https://m.edso0.ru/88672c9a

Teopema daneca u Teopema o bub6numoreka LIOK

13

IIPONOPLUMOHAIBHBIX OTPE3Kax https://m.edso0.ru/8867337a

14 Cpenusist TMHUS TPEYTOJIBHUKA bubnmorexa [IOK
pedl . Theyron https://m.eds00.ru/88672e0c

15 Cpenusst TMHUS TPEYTOJIbHUKA bubmmorexa HOK
pedl Theyr https://m.eds00.ru/88672f38

16 Tpanenus, eé cpenuss JINHAS bubnmorexa HOK
DATICIIA, €€ Cpelt https://m.eds00.ru/88672358

17 Tpamerus, e€ cpeauss INHUS bubmorexa HOK
parier, pea https://m.edso0.ru/88673064

18 [TpomopiioHaIbHBIE OTPE3KU bubmmorexa [JOK
POTOpHHO ©otp https://m.edso0.ru/88673794

19 IIponopHuoHaIbHBIE OTPE3KU bubmnorexa [JOK
potopH p https://m.eds00.ru/88673794

20 L{eHTp Macc B TPEYTrOJIbHUKE bubmmorexa [OK
p peyr https://m.edso0.ru/886738fc

Bbu6nmuoreka [JOK
21 Tonobuere TpeyromsHuk https://m.edso0.ru/88673a78

Tpu npusHaka nogoodus bubnnorexa [HOK

22

TPEYrOJIbHUKOB https://m.edso0.ru/88673bae

23 Tpu npuzHaka nogoOus bu6mumoreka [LIOK
TPEYroJIbHUKOB https://m.eds00.ru/88673d52

24 Tpu npuzHaka noxoous bubmmoreka LIOK



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52

TPEYroJbHUKOB

https://m.edso0.ru/8867400e

Tpu npusHaka nogoous

25
TPEYTOJbHUKOB
26 [Tpumenenue mogoous Mpu pereHnu
IPaKTUYECKUX 3a/1a4
97 KonTponbnas pabota o Teme bubnmoreka [JOK
"TlogoGHbBIE TPEYTOIBHUKA" https://m.edso0.ru/8867445a
o8 CaolicTBa 1uIomaaeu bubmuorexa [JOK
reoMeTpudeckux Guryp https://m.edsoo.ru/886745fe
DopMyibl IS ILUIOIIAAN bubnuoreka [IOK
29
TPEYroJIbHUKA, ITapajuieIorpaMmma https://m.edso0.ru/88674860
30 DopMyIsl IS IUIOIIAN bubnmoreka LIOK
TPEYroJIbHUKA, ITapajuieIorpamma https://m.edso0.ru/88674a22
31 DopMyIsl IS IUIOIIAIA bubnnorexa [IOK
TPEYroJIbHUKA, ITapajuieIorpamma https://m.edso0.ru/88674a22
DopMyIbl U1 0N bubnuoreka LIOK
32
TPEYroJIbHUKA, ITapajuieIorpaMmma https://m.edso0.ru/88675288
33 DopMyIbl IS ILUIOIIAAN bubnnorexa [IOK
TPEYTOJIbHUKA, ITapajuieIorpaMmma https://m.edso0.ru/8867542¢c
34 Brruncienue miomaaeii CloXKHbIX Bbu6nmuoreka [JOK
¢buryp https://m.edso0.ru/88674e78
35 [Tnomanu guryp Ha KiieT4aToi bu6mumoreka [LIOK
Oymare https://m.edso0.ru/8867473e
36 [Tnomanu nogoOHBIX Guryp
37 [Tnomaan nogo6HBIX GUTyp
38 3ajauu ¢ MPaKTUYECKUM bubnnorexa HOK

COJICpKAHUEM

https://m.edso0.ru/88675558



https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558

39 3ajauu ¢ MPaKTUYECKUM bubnnorexa [IOK
COJIepKaHUEM https://m.edso0.ru/88675684
40 Pemenue 3aga4 ¢ TOMOIIBIO METOIA Bu6mmoreka [JOK
BCIIOMOTATEJIbHOM TUIOIIAN https://m.edso0.ru/88674f90
41 KonTponbnas pabota no reme bub6nuoreka [IOK
"ITnomane" https://m.edso0.ru/8867579c
42 Teopema [Tudaropa u eé bubmmoreka [LIOK
MIPUMEHEHHE https://m.edso0.ru/88675918
43 Teopema [Tudaropa u eé bubnuotexa [JOK
IIPUMEHEHUE https://m.eds00.ru/88675918
4 Teopema [Tudaropa u eé bubnumoreka LIOK
MIPUMEHEHHE https://m.edso0.ru/88675abc
45 Teopema ITucdaropa u e€
IPUMEHECHHE
46 Teopema ITucdaropa u e€
MIpUMEHEHHE
Omnpenenenre TPUTOHOMETPHUECKUX
1 OCTPOTO yria
47 Gy ocTporo yri bubmmoreka [JOK
MPAMOYTOTLHOTO TPEYTONBHIIA, https://m.edso0.ru/88675d32
TPUTOHOMETPHYECKHE COOTHOIICHUS
B IIPSIMOYTOJILHOM TPEYT OJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUECKOE bubmuoteka [IOK
TOXKJIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUUECKOE
TOX/IECTBO
50 OCHOBHOE TPUTOHOMETPHUECKOE
TOX/IECTBO
51 KoHnTtposbhas paborta mo teme bubmuoteka [IOK



https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44

"Teopema [Tudaropa n Hauana

https://m.edso0.ru/8a1407e8

TpUronoMeTpun"
59 BnucanHble v HEHTpaIbHbIE YTJIbI, bubnmoreka [JOK
YTOJI MEKIy KacaTeJIbHON U XOpAOH https://m.edsoo.ru/8a1415b2
53 Brniucannbie ¥ IEHTpaJIbHBIE YTJIbI, bubnnoreka [IOK
YTOJI MEXy KacaTeIbHON U XOPAOoH https://m.edso0.ru/8a141940
54 BrnucanHble M IEHTpAJIbHBIE YIIBI, bubnuoreka [IOK
YTOJ MEKIy KacaTeJIbHON U XOpAOoH https://m.edsoo.ru/8al41b34
55 Vsl MeXAy XOpJAaMu U CEKYILIUMU
56 VYTl MeXKIY XOpJIaMU U CEKYIIIMMU
Brnucannble u onricaHHbIe
o7 YEeTBHIPEXYTOJILHUKH, X PU3HAKH U bubmorexa HOK
PIPEXYT XD https://m.eds00.ru/8a140f86
CBOICTBa
Brnricannble v onvcaHHbIe
58 YETBIPEXYTOJIBHUKHU, UX PU3HAKU U bubmmorexa [IOK
DPERSE AP https://m.edso0.ru/8a1416d4
CBOICTBa
Brrcannble u onricaHHbIe
59 YeTBIPEXYTOMBHUKH, UX TIPU3HAKA U bubmotexa [IOK
PIPEXYT XTI https://m.edso00.ru/8a1416d4
CBOICTBa
[IpumeHeHre CBOMCTB BIMCAHHBIX U
60 OTHMCAHHBIX YETHIPEXYTOJILHUKOB TPH
pEIICHUH TEOMETPHUISCKUX 3314
IIpuMeHeHne CBOMCTB BIMCAHHBIX U
61 OTHMCAHHBIX YETHIPEXYTOJILHUKOB TPH
pEIICHUH TEOMETPHUISCKUX 3a1a4
62 B3aumHoe pacnionoxenue qByx bubmmoreka LIOK
OKPYKHOCTEH, 00IIIHe KacaTelbHbIC https://m.edsoo.ru/8a1410a8
63 Kacanmue okpyxHoCTeH bubmuoteka [IOK



https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8

https://m.edso0.ru/8a1410a8

VYriibl B OKpykHOCTH. Briucannsie u

bu6mmoreka [IOK

64 1
OINMCAHHBIC YETHIPEXYTrOJIbHUKHN" https://m.edsoo.ru/8a141c88
IToBTOpEHKE OCHOBHBIX MOHITUHN U
65 METOH0B KypCcOB 7 U 8 KJIaCCOB 1 Bubmmoreia [JOK
AOB KYP . ’ https://m.edsoo.ru/8a141ddc
000011IeHrE 3HAHUI
[ToBTOpPEHNE OCHOBHBIX IMOHSATHI U
66 METOJIOB KYPCOB 7 ¥ 8 KJIacCOB 1 Brommotexa HOK
P . ’ https://m.edsoo.ru/8al4lefe
000011eH1e 3HAaHUI
bubmnoreka LIOK
7 " 1
6 TOTOBAs KOHTPOIIBHAs pabora https://m.edso0.ru/8a142368
[ToBTOpEHKE OCHOBHBIX ITOHITHIA U
68 METOJIOB KYPCOB 7 ¥ 8 KJIacCOB 1 bubmoreka LJOK
F1OB KYP . ’ https://m.edsoo.ru/8al420ac
000011IeHNEe 3HAHNI
OBHIEE KOJIMYECTBO HACOB I1O 68

[TPOIT'PAMME



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

9 KJIACC

KoanuectBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudpoBbIe
Tema ypoka Kourpoabnbie | IIpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTebHbIE
padoThI padoThI
pecypchbl
[ToBTOpEHME U TUKBUIAIUS
y4eOHBIX JIC(PHUIIUTOB IO UTOTAM
OILICHOYHBIX MPOLIETYD.
1 Ornpeznenenne TPUroHOMETPUUYECKHUX 1 bubnnoreka [IOK
dbynkuii yrmos ot 0° mo 180° https://m.edsoo.ru/8al424bc
2 DopMyIbl IPUBEAECHMUS 1
bu6mmoteka I[IOK
1
3 Teopema kocHitycon https://m.edsoo.ru/8a14336¢
4 TeopeMa KOCHHYCOB 1
bu6mmoteka I[IOK
T 1
> SOpEMa XOCHITycoB https://m.edsoo.ru/8al142d5e
bu6nmmorexa [IOK
1
0 Teopema crirycon https://m.edsoo.ru/8al42e8a
TeopeMa cunycoB
Teopema cuHycoB
Haxoxaenue 1iMH CTOpOH U BENUYUH but6mmoreka [JOK
9 1
YTJIOB TPEYTOJIbHUKOB https://m.edso0.ru/8a1430b0
but6mmoreka [JOK
1 P 1
0 CILCHHE TPEYTONEHHKOR https://m.edsoo.ru/8al42ac0
Bbub6nunorexka [IOK
1
1 Peutertite TpeyrobHIKoB https://m.edsoo.ru/8al42ac0
12 Pemenue TpeyrosibHUKOB 1 bubmorexa LIOK

https://m.edsoo.ru/8al42ac0



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

13

Pewienne TpeyroinbHUKOB

bubnuorexa [JOK




https://m.edsoo.ru/8al42ac0

[IpakTrueckoe NpUMEHEHUE TEOPEM

bub6mmoteka [IOK

14 CHHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c

15 [TpakTHueckoe MpUMEHEHHE TEOPEM
CHUHYCOB ¥ KOCUHYCOB

16 KoHTposbHas paboTa 1o Teme bubnnoreka [IOK
"Pemenue TpeyroiabHUKOB" https://m.edsoo.ru/8a14392a

bubnnorexa [JOK

17 [onsarue o npeobpazoBaHUK OAOOUS https://m.eds0o.ru/8a143ab0

18 COOTBETCTBEHHBIE 3JIEMEHTHI bubmmoreka [JOK
no1I00HBIX (QUryp https://m.edsoo.ru/8a143de4

19 COOTBETCTBEHHBIE YJIEMEHTHI
o1I00HBIX (uUryp
Teopema 0 mpon3BeIEHNUHN OTPEZKOB

20 X0pZH, TeopeMa O IPOU3BENECHNUN bubmuorexa [LIOK
OTPE3KOB CEKYILHNX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpare KacaTeIbHON
Teopema 0 mpon3BeIEHNUHN OTPEZKOB

91 X0pH, TeopeMa O IPOU3BENECHNUN bubmuotexa [LIOK
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpare KacaTelbHON
Teopema o0 Npon3BEIEHUHN OTPE3KOB

29 XOp[, TEOpeMa O NPOU3BEACHUN bu6mmoreka [IOK
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJpare KacaTelbHON

23 [IpumeneHne TeopeM B pELIEHUN bu6mmoreka [IOK

TCOMETPHUICCKUX 3aaayd

https://m.edsoo.ru/8a143f06



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06

[IpuMeHeHne TeOpeM B PELLIEHUH bubmmoreka [IOK
24
reOMETPUYECKUX 3a/1a4 https://m.edsoo.ru/8al443fc
o5 [IpuMeHeHne TeOpeM B PELLIEHUH bubmmoreka [IOK
reOMETPUYECKUX 3a/1a4 https://m.edso0.ru/8a144578
Kontponpnast pabora o Teme
%6 "IIpeobpa3oBanue mo100us. Bbu6mmoteka LIOK
Mertpuyeckne COOTHOLICHHUS B https://m.edsoo.ru/8al447a8
OKpYyxHOCTH"
97 Ornpenenenne BeKTOpoB. PU3HUECKUI U bubnnoreka [IOK
F€OMETPUUYECKHI CMBICT BEKTOPOB https://m.edso0.ru/8a144960
08 CroxeHue U BEIUMTaHHUE BEKTOPOB, bubmmoreka [JOK
YMHOKEHHE BEKTOPA Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CnoxxeHue 1 BBIUNTaHUE BEKTOPOB, bubmuorexa [JOK
YMHOKEHHME BEKTOPA HA YHCIIO https://m.edsoo.ru/8a144d52
30 CrnosxeHue 1 BBIYUTaHHUE BEKTOPOB,
YMHOXKEHHE BEKTOpa Ha YHCIIO
31 Pa3znosxenne BekTopa o 1Bym
HEKOJUTUHEAPHBIM BEKTOpaM
but6mmoreka [JOK
32 Koopaunatel BekTopa
PA P https://m.edsoo.ru/8al44fbe
CkasipHO€ IPOU3BEICHIE BEKTOPOB,
33 €ro 1 iMeHeII{)He ,Z[JDIHHaXO)K[[eHI/II:I JUINH bubnmorexa LIOK
P https://m.edsoo.ru/8a14539c
U yTJIOB
CkaspHoe IMpou3BeASHIE BEKTOPOB,
34 ero 1 I:IMeHeII-:He nsfl Hax0X eHI/II:I JIUH bubmmorexa [IOK
P A A s https://m.edsoo.ru/8a14550e
U YTJIOB
35 Pemienue 3a1au ¢ moMoONIbIO BEKTOPOB bubnmoreka [IOK



https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e

https://m.edsoo.ru/8al44c3a

bubnnorexa [JOK

36 Pemenue 3a1a4 ¢ moMOIIBI0 BEKTOPOB htts://m.edsoo.ru/8al458¢c4
37 [IpumMeHeHre BEKTOPOB IS peIIeHUs
3aa4 GU3UKU
38 KonTponbnas pabota o Teme bubmmoreka [JOK
"BexTopsr" https://m.edsoo.ru/8a145b08
39 JlekapTOBBI KOOPAUHATHI TOYEK Ha
TUTOCKOCTH
. bubnnoreka [IOK
40 ¥ paBHeHHe MpAMOiT https://m.edsoﬁru/8a145048
41 YpaBHEeHME NPAMOi
bubnnorexa [IOK
42 ¥ PaBHEHHE OKpY3KHOCTH https://m.edso;—.lru/8a14635a
43 Koopaunatsl Touek nepeceueHus bubnnorexa [IOK
OKPY’KHOCTH U IIPSIMOM https://m.edso0.ru/8a146620
Meroa KOOpAVHAT NPU PEILIEHUN
44 FeOMETPUUECKUX 3a]1a4, TPAKTUYECKUX
3a71a4
Meron KoOOpAVHAT NPY PEIIEHUN
45 FeOMETPUUECKUX 3a]1a, TPAKTUYECKUX
3a71a4
MeTtoa KOOpAMHAT MPH peIICHUH
46 reOMEeTPUUECKUX 3a/1a4, TPAKTUYECKHX
3aja4
47 KonTtponbsHas pabora o teme bu6nuoreka LIOK

" JlekapTOBBI KOOPAMHATHI Ha

https://m.edsoo.ru/8al46e0e



https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e

iockocty"

48 [IpaBuiIbHBIE MHOTOYTOJIBHUKH, bubnuorexa [IOK
BBEIUHCIICHUE UX DJIIEMEHTOB https://m.edsoo.ru/8al46fda
bubnnorexa [JOK
4 q )
9 ueno m. JlimHa OkpysHoCTH https://m.eds00.ru/8al472c8
bubnnorexa [JOK
q )
50 ueno . JUMHa OKpyxHOCTH https://m.edsoo.ru/8al4714c
51 JlnvHa 1yru OKpy:KHOCTHU
52 Pangmannas mepa yria buGnnorexa [IOK
a payr https://m.edsoo.ru/8al4714c
53 [Inomane kpyra, cekropa, cErMeHTa buGnnorexa LIOK
Hiab Kpyra, pa, https://m.eds00.ru/8a147426
54 ITmomane kpyra, CEKTOpa, CErMeHTa bubmorexa LHOK
Hiath Kpyra, pa, https://m.edso0.ru/8a147750
55 [Imomtaae kpyra, ceKTopa, CErMEHTA bubnmorexa [JOK
HIaLs Kpyra, pa, https://m.edso00.ru/8a147750
56 TToHsaTHEe 0 ABMKEHUH IIIOCKOCTH bubmorexa LHOK
A https://m.edsoo.ru/8al147c82
57 [TapannensHbIN IEpEHOC, TOBOPOT bubmorexa HOK
p P ’ p https://m.edsoo.ru/8a147f16
58 [TapaneapHbIi TepeHoC, TOBOPOT brbmorexa [OK
P p ’ p https://m.edsoo.ru/8a147f16
59 [TapanienbHblil IEpeHOC, TOBOPOT
60 [MapannensHBIN IEPEHOC, TOBOPOT
61 [IpuMeHeHne NBUKEHUH ITPU PELLICHUT bu6muoreka [IOK
3a71a4 https://m.edsoo.ru/8a1480e2
62 KoHnTtposbHas pabota rmo remMam



https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2

"[IpaBusIbHBIE MHOTOYTOJILHUKH.
OKpyXHOCTb. JIBHKEHUS IIIOCKOCTH"

63

[ToBTOpEeHme, 0000IIECHNE,
cucreMarusanus 3HaHui. Msmepenue
TreOMETPHUUCCKUX BEITHUYHUH.
TpeyrosbHUKH

bubnnorexa [IOK
https://m.edsoo.ru/8a148524

64

[ToBTOpEeHHE, 0000IICHUE,
CHCTEMaTH3aIus 3HAaHUMA.
[TapannenpHble U IEPHIEHAUKYIISIPHBIE
psIMbIC

bubnnorexa [JOK
https://m.edso0.ru/8a148650

65

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3HaHui. OKpy)HOCTb
U Kpyr. ['eoMeTpruieckne moCTpOCHHUSI.
VYTIIBl B OKPY)KHOCTH

66

[ToBTOpenue, o6odIIEHKE,
CHCTEMAaTH3alMs 3SHAHUH.

67

HtoroBast KOHTpoJIbHAs paboTa

but6mmoreka [JOK
https://m.edso0.ru/8a148920

68

[ToBTOpeHue, 06001IeHNE,
cUCTeMaTH3allus 3HaHUH

OBLIEE KOJIMYECTBO HACOB 10
I[TPOIT'PAMME

68+8=
76 4



https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

7 KJIACC
Kona .
IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
NMpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrpaMMbI OCHOBHOI0 00111ero 00pa30BaHus
pe3yjabTara
6 I'eomeTpus
Pacnio3naBaTh M3ydeHHBIE T€OMETpUYECKUE (UTYPBI, ONMPEAENATh UX
B3alMHOE PpAaCIOJIOKEHUE, H300pakaTh TI'€OMETpUYECKUE (UIYpHI,
6.1 BBIMIOJHATh YEPTEXKHU MO YCIOBUIO 3adauu. V3MepsaTh JHHEHHBIE U
VIJIOBBIC BEJIMYMHEL. PemaTs 3a/1aun Ha BRIYUCIICHUE JUTHH OTPE3KOB U
BEJIMYKH YIJIOB
Jenate rpy0OyIo OLIEHKY JIMHEWHBIX U YTIIOBBIX BEJIMYMUH MIPEIMETOB B
6.2 peambHOM KHU3HH, pa3MEpoB MPUPOAHBIX O0O0BEKTOB. Paznmuuarh
pa3Mepbl ATUX O0BEKTOB IO MOPSAKY BETUYUHBI
6.3 CTpouTh 4epTeKU K TEOMETPUUECKUM 3a/1a4aM
[Tonb30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BATh
6.4 MIPU3HAKY U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJLHUKOB IPU PEIICHUN
3a/1a4
65 [TpoBOMUTH  JIOTHYECKHE  PACCYXJICHUS  C  HWCIOJIH30BAHUEM
' TEOMETPHUECKHUX TEOPEM
[Tons30BaTbCs MIPU3HAKAMU paBeHCTBA MIPSIMOYTOJTBHBIX
6.6 TPEYrOJIbHUKOB, CBOMCTBOM MEIUAaHBI, MPOBEIEHHON K TUIOTEHY3E
MIPSIMOYTOJIBHOTO TPEYTOJILHUKA, B PEIICHHH TCOMETPHUSCKUX 3a1a9
OnpenensTh MapauIeNbHOCTh MPSMBIX C TMOMOIIBIO YIJIOB, KOTOPHIE
6.7 obOpa3yer ¢ HUMH cekyIas. OnpenensTh MapaieTbHOCTh MPSIMBIX C
' MMOMOIIBI0 PABEHCTBA PACCTOSIHUMA OT TOYEK OJHOM MPSIMOM JO TOYEK
JIPYrou NpsMou
6.8 Pemmartp 3a1aun Ha keTyaToil Oymare
6.9 [TpoBOIUTH BBIUMCIICHUS M HAXOAUTh YHCIOBBIE U OyKBEHHBIE

3HAYCHUA YIJIOB B TICOMETPHUYCCKUX 3aaad4ax C HCIIOJIb30BaHUEM




CYMMBI YIJIOB TPEYTOJBHHUKOB U MHOTOYTOJIbBHUKOB, CBOMCTB YTJIOB,
00pa30BaHHBIX MPU TEPECEUCHHH JBYX TMApaUICNIBbHBIX IPSIMBIX

CeKyllel. PemaTe MpakTHYECKUE 3a/1a4M HA HAXO0XKIEHUE YIJIOB

BJ'IaI[CTI) TIOHATHEM reoOMETPHUICCKOro MecTa TOYCK. Vmerh

6.10 omnpeneNniaTh OUCCEKTPUCY YIyla W CePEeIUHHBIN MEePHeHIUKYISp K
OTpe3Ky KaK T€OMETPUYECKHE MECTA TOYEK
dopMyIHpoBaTh OMNpEAENCHUSI OKPY)KHOCTH M Kpyra, XopAbl U
6.11 JUaMeTpa OKpPY>KHOCTH, TOJb30BaTbCsl HX CBOWCTBAMU. YMETh
IIPUMEHSTH 3TH CBOMCTBA IIPU PELICHUH 3a1a4
Bnanerp NOHSTHEM ONHCAHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH,
yMeTh HaxoauTh €€ ueHTp. l[loip3oBaThcs (akTamMu O TOM, YTO
6.12 OMCCEKTPUCHI YTIIOB TPEYTrOJIbHUKA MEPECEKAOTCS B OJJHOM TOYKE, U O
TOM, YTO CEpeJUHHbIC MEPHEHAUKYISIPbl K CTOPOHAM TPEYTOJIbHUKA
MepeceKaroTCsl B OTHOM TOUKe
Bnaners noHATHEM KacaTeNbHOW K OKPY)KHOCTH, I10JIb30BaThCs
6.13 TEOpEeMON O TEepPHEHIUKYISIPHOCTH  KacaTeNbHOW U pajuyca,
IIPOBEAEHHOIO K TOUKE KaCaHUs
6.4 [Tonp30BaTbcs NPOCTEHIIMMU  T'€OMETPUUYECKMMHM  HEpPaBEHCTBaMH,
' MOHUMATh UX MPAKTUYECKHUI CMBICIT
6.15 IIpoBOAMTE OCHOBHBIE T€OMETPUYECKHE IOCTPOEHUS C IOMOLIBIO
. UUPKYJIA U JIMHEUKU
8 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHNUSI OCHOBHOI
NpOBePsIEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus
pe3yJabTarta
6 I'eomerpust
6.1 Pacnio3naBaTh OCHOBHBIE BUBI YETHIPEXYTOJIHHUKOB, MX 3JIEMEHTHI,
' M0JIb30BATHCS UX CBOMCTBAMMU MPH PEILIEHUU T'€OMETPUUECKHX 3314
6.2 IIpuMeHATh CBOWCTBA TOYKH IIEPECEYEHUS MEIWaH TPEYyrojIbHUKA
' (meHTpa Macc) B pEIICHUH 3a/1a4
6.3 Bnagerp moHsiTHEM cpenHEN JUHUM TPEYroJbHUKA W TpareluH,

MNPpUMCHATL HX CBOMCTBA nopu peIICHHUU TCOMCTPHUYCCKUX 3alad.




[Tonp3oBaTbest TeopeMort PDaneca U TEOPEMOIl O MPOMOPIUOHATBHBIX

OTpE3KaxX, IPUMCHATD UX IJIA PEIICHUS IIPAKTHYCCKUX 3ada4d

6.4

[lpuMeHATh TpU3HAKKM MOJOOHMS  TPEYTOJBHUKOB B  pEIICHUU

rCOMCTPHUYCCKUX 3aaa4d

6.5

[Tonb3oBatbes Teopemoit [Iudaropa aisa pemieHrs reOMETpUYECKUX U
npakTHueckux 3aaad. CTpouTh MaTeMaTH4YecKyld MoOJeIb B
MPaKTUYECKHUX 3a/1auax, CaMOCTOATENbHO JeaTh YePTEXK U HAXOJUTh

COOTBETCTBYIOIIME NJIMHBI

6.6

Bnaners noHATHSAMM CHHYCa, KOCHHYCa M TaHI'€HCAa OCTPOro yria
IIPSAIMOYTOJIBHOTO TpPeyrojbHUKa. [lonb30BaTbCs 3TUMHU IMOHATUAMU

AJI PCIICHHUA MPAKTHUYCCKUX 3a/lad

6.7

Bbruncnsate (pa3auuHBIME - crocoOaMu) IUIOMIAAb TPEYroJbHUKA U
IUIOIIAAX MHOTOYTONBHBIX (uryp (MOmb3ysch, rae HEoOXOIUMO,
KanbKynaTopoMm). [IpuMeHsTh MoNydyeHHbIE YMEHHUS B MPAKTUYECKUX

3ajJadyax

6.8

BitageTs NOHATUSAMHU BIMCAHHOI'O U LICHTPAIBHOIO yIja, UCIIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yIiax, yriax MeXay XOpAaMu (CEeKyIIUMHU) U
yrile MeXAy KacaTelbHOM U XOPAOW INpPU PEIICHUH I€OMETPUUECKHUX

3a1a4

6.9

Bnagerp MOHSATHEM ONMCAHHOIO I-IeTL»IpéX}/TOJ'I]E»HI/IKa, MMPUMCHSAITDH

CBOMCTBA OIIMCAaHHOI'O IIGTHpéXyr‘O.]'I]E:HI/IKa. IIpU pCUICHUH 3a1a4

6.10

HpI/IMeHHTL IMNOJIYYCHHBIC  3HaHHUA Ha  IHPAKTUKEC —  CTPOUTH
MATEMAaTHUYCCKUEC MOACIMN OJIA 3aaad peaﬂLHOﬁ JKU3HHU U TIPOBOAUTH
COOTBCTCTBYIOIIMEC  BBIYUCICHUA C TPUMCHCHUCM HO)106I/I$I )51

TPUTOHOMCTPHUUN (HOJ'IB?»YSICL, rac HCO6XOI[I/IMO, KaJ'IBKy.]ISITOpOM)

9 KJIACC

Kon
NMpOBEPIEMOro
pe3yabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MNPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpHUECKHE (PYHKLIMU OCTPBIX YIJIOB, HAXOAUTH C HX

MOMOUIbIO PA3JIMYHbIE 3JIEMEHThl MPSIMOYTOJBHOIO TpPEyrojbHHUKA




(«pemieHue  MPSAMOYTOJBHBIX  TPEYTOJIBHUKOBY).  Haxomuth (¢

IIOMOIIBIO Kaanyn;ITopa) JJIMHBI U YT'JIbI AJI1 HETAO0IUYHBIX 3HAYEHUN

6.2

ITonp30BaThCA (l)OpMy.]'IaMI/I IIPUBEACHUA u OCHOBHBIM
TPUTOHOMETPHYCCKHUM TOXKIACCTBOM JIsI HAXOXICHUSA COOTHOIICHUM

MCKAY TPUTOHOMCTPUICCKUMU BCIMIYNHAMU

6.3

Hcnonp30BaTh TEOpPEMbl CHHYCOB M KOCHHYCOB JJIsi HAaXOXACHUS
Pa3IMYHBIX AJIEMEHTOB TPEYrOJbHUKA («PElICHUE TPEYrOJIbHUKOBY),

IIPUMCEHATH UX IIPU PCIICHHUN I'COMETPHUICCKUX 3ada4

6.4

Bnagers monaTtusMu npeoOpa3zoBaHUS MOAOOHS, COOTBETCTBEHHBIX
AJIEMEHTOB MOAO0OHBIX (uryp. Iloap30BaThCS CBOWCTBAMU IMOJAOOMS
MPOU3BOJILHBIX (PUTYpP, YMETh BBIUUCIATH JJIWHBI U HaXOJIUTh YIJIBI Y
nono6HbIXx Quryp. IlpuMeHsTh CBOICTBa MOAOOMS B MPAKTHUYECKUX
3ajayax. YMeTh MPUBOAUTH MPUMEPbl MOAOOHBIX Quryp B

OKpYZKaromem MUupe

6.5

ITons30BaThCs TCOpEMaMH O TIIPOU3BCACHHH OTPE3KOB XOpHA, O

MMPOU3BCACHUHN OTPE3KOB CCKYILINX, O KBaJApaTe KacaTeIbHOM

6.6

Ilonb30BaTbcs  BEKTOpPAMM, IIOHMMAaTh WX TIEOMETPHUYECKUMH U
¢bu3nueckuil CMbIC, MPUMEHATh MX B PELICHUHM T€OMETPUYECKUX U
¢usnueckux 3agad. [IpuMeHATH ckalipHOE MPOU3BEACHUE BEKTOPOB

JJI1 HAaXOKACHUA OJIMH U YIJIOB

6.7

ITonp30BaThCa METOIOM KOOpAWHAT Ha IJIOCKOCTH, IIPUMCHATH €TO B

pEeIICHUU TCOMETPUICCKUX U MTPAKTUYICCKUX 3a1av

6.8

Biagets NOHATHUSAMU — IPaBUIBHOTO  MHOIOYI'OJIBHHMKA,  JIJIMHBI
OKPY’KHOCTH, JUIMHBI IYI'M OKPY>KHOCTH W paJuaHHON Mephl yria,
YMETh BBIUHCIATH IUIOMAAL Kpyra M ero uacren. IIpumeHsaTs

MOJIYYCHHBIC YMCHUS B IIPAKTHUYCCKUX 3a/Javdax

6.9

HaxoauTs ocu Ui HEeHTpbl CUMMETPUU (PUTYp, TPUMEHSTDH JIBUKEHUS

IJIOCKOCTH B MPOCTENIINX CIyYasix

6.10

HpI/IMeHHTL IMMOJTYYCHHBIC 3HaHHUA Ha  IPAKTHUKE —  CTpOUTH
MATEMAaTHYCCKUEC MOJACIHN OJId 3aJa4d peaHBHOﬁ KHN3HU W MIPOBOJUTH
COOTBETCTBYIOIIUEC  BBIYUCICHUA C TPUMCHCHUEM H02106I/I$I n

TPUTOHOMETPUUYECKUX (QYHKIUI (MOJB3yACh, TA€ HEOOXOIMMO,




KaJIbKYJIITOPOM )

ITPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT COiePKAHMS
6 I'eometpus
HavanpHblie nonsTus reomerpuu. Touka, psimasi, OTpe30K, Jyd. Yroi. Buabl
6.1 yrioB. BeprukanbHble U cMmexHble yribl. buccektpuca yrna. Jlomanas,
MHOT'OYTOJIbHUK. [lapanneabHOCTh U NEPHEHAUKYIAPHOCTD NPSAMBIX
6.2 Cummerpuunbie  Qurypsl. OCHOBHBIE CBOMCTBa OCEBOM CHMMETPHHU.
' [Ipumepbl cUMMETPUH B OKPYKAIOILIEM MHUpE
63 OcHOBHbBIE TIOCTPOEHHUSI C MOMOUIbIO LHUPKYJIS U JUHEHKU. TpeyrojabHUK.
' Bricorta, Mmennana, OuccekTpuca, uX CBOMCTBa
6.4 PaBHOOenpeHHBIT U pPaBHOCTOPOHHUI  TpeyronpHUKU. HepaBeHCTBO
' TPEYroJbHUKA
65 CpoiicTBA W TpHU3HAKK pPaBHOOEAPEHHOrO  TpeyroibHuKa. [Ipu3Haku
' paBEHCTBA TPEYTOJIBHUKOB
66 CaolicTBa ¥ IpU3HAKU NApauIeIbHBIX IpsIMbIX. CyMMa yIJIOB TPEYrojbHHKA.
' BHemHue yriel TpeyrojabHUKa
[IpssmoyronbHblii  TpeyroabHUK. CBONCTBO MeAMaHbl MPSIMOYTOJIBHOTO
67 TPEYroJIbHUKA, IPOBENEHHOW K rumnoreHyse. [IpusHakum paBeHcCTBa
' MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB. [IpSMOYTOJIbHBIA TPEYroJbHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpuu: HEPaBEHCTBO TPEYTOJIbHMKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOH, TeopemMa o OoyiblieM yrile W OOJBIICH CTOpOHE
TpeyroibHuKa. [lepneHauKyssp u HakJIOHHAs
6.9 I'eomerpuueckoe Mecto Touek. buccekTtpuca yrma U CepelIMHHBIN
' MEPIEHIUKYIIAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOUEK
OkpyXHOCTb W KpyI, XopJa M JWaMeTp, HX CBOWCTBAa. BsaumHoe
6.10 pacIioJIo)KEHUE OKPY)KHOCTH U mpsmMoi. KacatempHas ©  cekymias K

OKpY>KHOCTHU




OKpy>XKHOCTb, BNHCAHHas B yroy. BroucanHas u OmHMCaHHAs OKPYKHOCTH

6.11
TPEYroJbHUKA
8 KJIACC
Kon IIpoBepsiemMblii 3/1eMEHT cOAePKAHUSA
6 I'eomeTpus
6.1 YersipéxyronpHuku. [lapannenorpamm, ero npu3Hakyu U CBOMCTBA
6.2 [TpsMoyronbHUK, poMO, KBajipaT, MX MPU3HAKU U CBOICTBA
- Tpaneuus, paBHOOOKas Tpaneuus, e€ cBOMHCTBa U npu3Haku. [IpsiMoyronpHas
' Tpanenus
64 Meron ynBoenusa menuanbl. LlenTpansHas cummerpus. Teopema dDaneca u
' TEOopeMa O NMPONOPLHOHAIBHBIX OTPE3KAX
6.5 Cpennuvie TMHHAN TpeyroJIbHUKA U Tparnenuu. LleHTp Macc TpeyrojabHUKa
- [Tonobue TpeyroabHUKOB, KodhduuueHt mnomodus. I[lpuszHaku mnomoOus
' TpeyrojapHUKOB. [IpuMeHeHne nogoous npyu pereHny NpakTHIeCKUX 3a1a4
67 @opmynbl  JUId  IUIOIAIU  TPEYroJibHUKA, MapajuieniorpamMma, pomba u
' Tpanenun
68 CpoiicTBa momanell reomerpuueckux @uryp. OTHoOIIEHHE IuIoIaAen
' NoJ00HBIX (GUTYp
6.9 Beruncnenue miomaned TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTON
' Oymare
6.10 Teopema Ilucdaropa. Ilpumenenue teopems! Iludaropa npu pemeHun
' IIPAKTUYECKUX 3a]a4
CuHyC, KOCHHYC, TaHT€HC OCTPOr0 YyIjla IpPSIMOYTOJIBHOTO TPEYroJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPHUUYECKOE  TOXKIECTBO.  |pPUTOHOMETpUYECKHE
¢bynkun yrios B 30°, 45° u 60°
6.12 BrnucanHbele M LEHTPANBHBIE YIJIbL, YroJl MEXIy KacaTelbHOM M XOpIOM.
' VYTIbl MEXIY XOp/IaMU U CEKYIIMMU
6.13 BrnincanHnble u onrcaHHbIe YETHIPEXYTOIbHUKU
6.14 B3anmHoe pacnosioxkeHne IBYyX OKpyHocTei. Kacanue OkpyKHOCTEH.

OO01me KacaTeabHbIE K IBYM OKPYXHOCTSAM




9 KJIACC

Kon IIpoBepsieMblii 31eMeHT COiePKAHMS
6 ['eomeTpust
6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 g0 180°. OcHOBHOE TPUTOHOMETPHUECKOE
' TOXKJ1eCTBO. POPMYJIbI IPUBEACHUS
Pemenne tpeyronbHukoB. Teopema KOCHHYCOB M Te€OopeMa CHUHYCOB. Permienue
6.2 MIPAaKTUYECKUX 3aJa4 C HCIOJIb30BAHHEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeoOpaszoBanue moaoousi. [logo6ue COOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o0 MpOU3BEIEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUN OTPE3KOB
' CEeKYULIUX, TeOpeMa O KBaJipaTe KacaTelbHON
Bekrop, umHa  (MOJYJIb) BEKTODA, COHAITIPaBIICHHBIE BEKTOPBI,
65 MIPOTUBOIIOJIOKHO  HANpPAaBICHHbIE BEKTOPbL, KOJUIMHEAPHOCTh BEKTOPOB,
' pPaBEHCTBO BEKTOPOB, ONE€palii HajJ BeKkTopaMu. PasiioxxeHue BekTopa 1o JByM
HEKOJUIMHEAPHBIM BEKTOPaM
66 Koopaunats! BekTopa. CKaJipHOE NPOU3BEAECHUE BEKTOPOB, IPUMEHEHUE VIS
' HaXO0X/IECHUs JJIUH U YIJIOB
JlexapToBbl KOOPAMHATHI Ha IIJIOCKOCTH. Y PABHEHUS INPSAMON U OKPYKHOCTH B
6.7 KOOpJMHATAaX, [IEPECEUEHUE OKPY)KHOCTEN U IPSIMBIX. MeTol KOOpAWHAT U €T0
IIPUMEHEHHE
6.8 [TpaBuIbHBIE MHOTOYTOJIEHUKH
69 Jlnnna okpyxHOoCTH. ['pagycHas u paauaHHas Mepa yria, BBIYMCIEHUE JUIMH YT
' OKPY>KHOCTEN
6.10 ITnomanp kpyra, ceKTOpa, CErMEHTa
611 JIBIOKEHUST TUIOCKOCTH M BHYTPEHHHE CHUMMETpUH (Uryp (SIeMeHTapHbIe
' npeacrasinenus). [lapamnensHelil nepenoc. [loBopot




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBepPsieMOro
TpeOOBaHHUA

IIpoBepsiemblie TpeOOBaHMSI K NPeIMETHBIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOI 00pa30BaTe/JIbHOI NPOrpaMMbl OCHOBHOIO
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue OonepupoBarbh IOHATUAMH: MHOXKECTBO, IIOAMHOKECTBO,
OIepalyy HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IIOHATUAMM:
rpad, cBA3HBIN rpad, AepeBO, HHKI, MPUMEHATh UX NPU PEHICHUU
3ajjay; yMEHUE UCIOJIb30BaTh rpaduyeckoe MpeacTaBIeHue MHOXKECTB
JUISL OTIMCAHMS PEABHBIX IPOLECCOB U SIBJICHUM, IIPU PELICHUU 33]1a4

U3 ApYrux y4eOHbIX IPEIMETOB

YMeHue OIICPUPOBATDL IMOHATHAMU: OIPCACICHHUEC, aKCHOMA, TCOPCMaA,
A0Ka3aTCjIbCTBO;, YMCHHUC pacClio3HaBaTb HCTHUHHBIC W  JIOXKHBIC
BbICKA3bIBAHUA, HIPUBOJAUTL IPHUMCPLI WM KOHTPIPUMCPBI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTaBHOE 4YHUCIO, JEIMMOCTh HATYPAJIbHBIX YHCEI, IPU3HAKU
JETUMOCTH, 1I€J0€ YHCIIO0, MOAYJb 4Hcia, OOBIKHOBEHHas JIpo0b U
JecsiTUUHas JIpoOb, CTaHIAPTHBIA BUJ YHUCIIA, pallMOHAIbHOE YHCIIO,
UppalMOHAIbHOE YHCIO, apU(PMETHUYeCKUH KBaJApPaTHBI KOPEHb;
YMEHHME BBIIOJHATH JIEHCTBUS C  4YMCIAMH, CpaBHHUBAaThb W
yHOpSAOYMBATh 4YMCIA, NPEACTABJIATH YWCIA HAa KOOPAWHATHOM
NpsIMOM, OKPYIJIATH 4YHCIA; YMEHHUE JesaTh NPUKUAKY U OLEHKY

pe3yJibTaTa BhIYMCICHUN

YMeHue onepupoBarh MOHATUAMH: CTEIEHb C LEIBbIM IOKa3aTeseM,
apuMeTUUECKHI KBaJpaTHBIH KOPEHb, MHOTOWICH, alreOpandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTENeHU
OOJBIIIE E€NWHMIIBI, YMEHWE BBIMIOJHATH pacd€Tel 1O QopMyIam,
npeoOpa3oBaHus IENbIX, APOOHO-pallMOHANBHBIX BBIPAKEHUN U
BBIPAXKEHHUI C KOPHSIMH, PA3JIOKEHHE MHOTOYJIEHA Ha MHOYKHUTENH, B
TOM 4HCII€ C WCIOIb30BaHHEM (OPMYN pPa3HOCTH KBaJpaToOB U

KBaJpara CyMMBbI U Pa3HOCTH

YMeHue onepupoBaTh MOHITHSIMH: YHCIOBOE PAaBEHCTBO, YPaBHEHHE C




OJHOM TIEPEMEHHOM, YHCIIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JIMHEMHBIE U KBaJpaTHbIE YpPaBHEHWS,
JpOOHO-pallMOHATIbHBIE YPABHEHUS C OAHOM INEpEeMEHHOW, CHCTEMbI
JIBYX JMHEHHBIX YpaBHCHUH, JIMHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M JpOOHO-pallMOHAIbHbIE HEPAaBEHCTBA C  OJHOM
IIEPEMEHHOM, B TOM YUCJIE IIPU PELICHUU 3a7a4 U3 APYIUX IIPEAMETOB
U TIPaKTUYECKMX 3a7ad; YMEHHE HCIOJb30BaTh KOOPAMHATHYIO
OpSAMYI0 M KOOPJMHATHYIO IJIOCKOCTH JUIsl M300paKeHUs pPEIICHHUH

ypaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHIATUAMU: QYHKIUS, rpaduK QyHKIMU, HYIU
GyHKIMIH, IIPOMEXKYTKHU 3HAKOIIOCTOSHCTBA, MIPOMEXKYTKHU
BO3pacTaHus, YObIBaHWS, HAWOOJbIICE W HAUMEHBINEC 3HAYCHHS
GyHKIUY; YMEHHE OIIEpUPOBATH [IOHATUSAMU: npsMast
IPOMOPIMOHATIBHOCTD, JMHEHHAs (YHKIHs, KBaJpaTu4Has (GyHKIus,
oOpaTHas TPONMOPIMOHATBLHOCTh, IMapabona, rumnepbosia; yMeHUE
CTpOUTh TpaduKu PYHKIIHA, UCIIOIB30BATh TPAGHUKU I ONIPEICIICHUS
CBOWMCTB MPOIIECCOB U 3aBUCHMOCTCH, ISl PEIICHHs 3371a4d U3 JAPYTuX
y4eOHBIX TMpPEAMETOB M pEIbHOM JKU3HHM; YMEHHE BbIPAXKaTh

dhopMysaMu 3aBUCUMOCTH MEXK]1y BETHIYMHAMHU

YMmenne OIICpHUPOBATH IIOHATUSAMU: IIOCJIIEAOBATCIBHOCTD,
apudmMeTHueckass M TeOMeTpUYecKas  IMPOrpeccHH;  YMEHHe
MCIIOJIb30BaTh CBOWCTBA IOCJENI0BATEIbHOCTEH, (OPMYIIBI CyMMBI U
oO0I1ero 4jaeHa MpU pelIeHUH 3ajady, B TOM YHUCIe 33734y U3 JPYTrux

y‘Ie6HLIX npeaAMETOB U peaﬂBHOP’I KHU3HHU

YMeHne pemarb 3aaud pa3HbIX TUIOB (B TOM YHWCJIE HA MPOICHTHI,
IO M YacTH, JBWXKEHHE, padoTy, IEHy TOBapOB U CTOMMOCTH
MMOKYTIOK M YCIIYT, HAJIOTH, 33/1a4d U3 00JIACTH YIIpaBJICHUS JTUIHBIMU U
ceMeiHbIMM  ()MHAHCAMHU); YMEHHE  COCTaBJISATh  BBIPAKEHUS,
yYpaBHEHHWs, HEPaBEHCTBA M CHUCTEMBl TI0 YCJIOBHIO 3a/1ayH,
WCCIIEIOBATh TIOMYyYEHHOE PEIIeHHe W OLIEHWBAThH MPaBIOMOA0OHOCTD

MMOJIYYCHHBIX PE3YyJIbTaTOB

YMeHue onepupoBaTh MOHATUSAMH: (UTypa, TOUKA, OTPE30K, Mpsimas,
Jy4, JOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PaBHOOEAPEHHBIN
U PaBHOCTOPOHHUM TpPEYroJIbHUKH, NPSIMOYTOJBHBIM TpPEyroibHUK,

MearaHa, OUCCEKTpHUca M BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHHUK,




napajuiesiorpaMM, pomO, TPSIMOYTOJbHUK, KBajapaT, Tpamemus;
OKPY>KHOCTb, KPYT, KacaTelibHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
dburypamu; ymeHue pemarb 3a7aud, B TOM YHUCIE W3 TOBCETHEBHOM
JKU3HHU, HA HAXOXJICHHE T'€OMETPUYECKUX BEIUYHH C MPUMEHEHUEM

M3YyUEHHBIX CBOMCTB QUTyp U (HaKTOB

10

YMeHHne onepupoBaTh IMOHSATUSMU: PAaBEHCTBO (UTYp, PaBEHCTBO
TPEYroJbHUKOB; MapaieIbHOCTh U MEPHEHAUKYISIPHOCTh MPAMBIX,
YroJa MeXAy MNpSIMbIMH, TEPIECHIUKYISP, HAKIOHHAs, MPOCKIUs,
nonobue Guryp, nogo0HbIe TPEYroJIbHUKH, CHMMETPHSI OTHOCUTEIBHO
TOYKM W TPSIMOM; YMEHHE pacro3HaBaTh PAaBEHCTBO, CUMMETPHUIO H
nonobue Guryp, napayuienbHOCTh U NEPIEHANKYISIPHOCTh MPSMBIX B

OKpYZKaromem MUupe

11

YMeHue onepupoBaTh IOHATHUSAMHU: JUIMHA, PACCTOSHUE, YIoj
(BemMuMHA yIia, CUHYC M KOCHUHYC YIJla TPEYroJIbHHKA), IUIOIIAlb;
YMEHHE OLIEHUBATh Pa3MEPbI MPEIMETOB U OOBEKTOB B OKPYKAIOILEM
MHUpE; YMEHHE NpUMEHATh (OpMyJbl MEepUMETpa U IJIOLIAIU
MHOTOYI'OJIbHUKOB, JUIMHBI OKPYKHOCTU W IUIOIIAIU Kpyra, oobema
IPSIMOYTOJIBHOTO NapauUICIENUIEa; YMEHHE INPUMEHATh IPU3HAKU
paBeHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpuroHoMmerpudeckue COOTHOILEHUS Ul

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, 181 () 1160 (S

12

YMmeHue wu3o0pakaTb IUIOCKME (UIYpbl M HMX KOMOWHAIMH,
IPOCTPAaHCTBEHHbIE (UTYphl OT PYKH, C TOMOIIBIO UYEPTEKHBIX
UHCTPYMEHTOB U 3JEKTPOHHBIX CpPEICTB MO TEKCTOBOMY WU

CUMBOJIbHOMY OIIMCAHUTO

13

YMmenne ONCprupoBaThH TIOHATUSAMMU MMPpAMOYTOJIbHAsA cucremMma
KOOpJAUHAT, KOOpAWHATHI TOYKH, BCKTOp, CymMMa BCKTOPOB,
MMPOU3BCACHUEC BEKTOPA HA YHUCJIO, CKAJIAPHOC IMMPOU3BCACHUE BEKTOPOB;
YMCHHUEC HCIOJIB30BATH BCKTOPbBI U KOOPAWHATHI AJIA MPCACTABJICHUA
JaHHBIX W PEIICHHA 3aJad, B TOM YHCIC H3 OPYTUX y‘IG6HBIX

MPEIMETOB U PEaTbHOU KU3HU

14

YMeHue omnepupoBaTh IMOHATHUAMHU: CTOJIOMKOBBIE U  KPYTrOBBIE
IUarpaMMBbl,  TaOIMIBI, cpemHee  apudMeTHdeckoe, MeIuaHa,
HanOoJpIllee U HaMMEHbIEE 3HAYCHMS, pa3Max YHUCIOBOro Habopa;

YMEHHE  W3BJEKaTh, HWHTEPIPETHUPOBaTH U  MPeoOpa3oBHIBATH




uH(poOpMalMIo, TMPEACTaBIEHHYI0 B Tal0nHWIlaXx M Ha JuarpaMmmax,
OTpaXKaIoOIYl0 CBOWCTBA M XapaKTEPUCTUKH DPEAJbHBIX IPOLIECCOB U
ABJICHUH; yMEHHUE pAclO3HaBaTb HW3MEHYMBBIE BEIUYHMHBI B

OKpYXKarolleM MUpe

15

YMeHue omnepupoBaTh MOHATHUSAMHU: CIIYYallHBIM OMBIT (CIy4alHbBIN
OKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIIEMEHTApHBIA HCX0.)
CIIy4aifHOTO OIBITA, CIyYailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOIUTh BEPOATHOCTH CIYYalHBIX COOBITHH B OIBITaxX C
PaBHOBO3MOXHBIMU JJIEMEHTAPHBIMH COOBITHSMH; YMEHHUE pellaTh
3aJjaud METOJIOM OPTraHHU30BAHHOTO Tepedopa M C HCIOJIb30BAHUEM
MpaBWJIa YMHOXXCHUS; YMEHHUE OIICHHBATh BEPOSTHOCTH PEabHBIX
COOBITHIA W SIBJICHW, IOHUMATh POJb MPAKTHYECKU TOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHI B OKPYXKAlOIIeM MHUPE M B IKU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCUMBIX COOBITHUI, 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEN U €TI0 POJIBIO B MAaCCOBBIX SBJICHUAX

16

YMeHue BbIOMpATh NOIXOJAIIMM H3YYEHHBIM METON IJii pPELIeHUsS
3aJa4M, NPUBOAUTH IPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH IPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKHU B
UCKYCCTBE, OIIMCHIBATH  OTHENbHBIE  BBIJAIOIIMECS  PE3YJIbTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAayKH, IPUBOAUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OTEUECTBEHHOU

Y BCEMUPHOM UCTOPUU




INEPEYEHDB DJIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COePKAHUS

1 Hucna u BEIYMCIICHUS

11 Hatypanbuble u nensie ynucna. [lpusHaku 1eIMMOoCTH HeNbIX YHCe

L OOBIKHOBEHHBIE W JIECATHYHBIE  ApoOM,  MPOIEHTH,  OECKOHECYHBIE
' MEePUOINYECKHE JpooH

13 Panmonanbupie  umcna.  Apudmernueckue Omnepanud ¢ paldOHAIBHBIMH
- YHCIaMU

14 JleiicTBuTeNbHBIC YUCTA. ApU(METHYCCKUE ONEpaliu C JICHCTBUTEIBHBIMU
- YHCIIaMU

15 [TpuOnmkEHHBIE BBIYUCIICHUS, MpaBWIA OKPYIJICHUS, TPHUKUIKA W OICHKA
- pe3yJibTaTa BbIYUCICHUN
2 AnrebpanyecKkue BEIpKECHUS

2.1 bykBeHHbIe BbIpakeHUs (BBIPAXKEHUS C TIEPEMEHHBIMH )

”0 Crenenp ¢ nensiM mnokazateneMm. CTeNeHb C pPALMOHAIBHBIM IOKA3aTEIeM.
. CBoiicTBa cTeneHu

2.3 MHorouseHsl

2.4 Anrebpanyeckas 1poob

”E Apudmernueckuit KOpEHb HaTypaJbHOU CTEIICHU. HeicrBus c
. apu(pMETHUYECKUMH KOPHSIMH HATYpaJTbHOMN CTETICHU
3 YpaBHEHUs 1 HEPaBEHCTBA

31 Lensie u ApoOHO-panMoHaNbHBIE ypaBHEHUs. CHCTEMBI M COBOKYITHOCTH
- YpaBHEHUU

30 ensie m apoOHO-panMoHaIbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
- HEPABEHCTB

3.3 Perrenue TeKCTOBBIX 33724
4 Uucnoble NOCIE10BATENBHOCTH

41 IlocnegoBaTensHOCTH, CIIOCOOKI 3a4aHHK ITOCIEN0BATEILHOCTEH

4.2 Apudmerndeckass W TeoMmeTpuueckas mporpeccur. DopMmyla  CIOXKHBIX




MIPOLICHTOB

5 OyHKIMH

OyHKIUA, cnocoObl 3amanus  ¢GyHKuu. ['paduk  pyHkmuu. OoOmacts
OTIpeJIeJIeHUs] 1 MHOKECTBO 3HaueHui ¢pynkuuu. Hynmu ¢yakmum. [IpomexyTku
5.1 3HAKOIOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMH. MakCUMyMBbl U

MUHUMYMbl (yHKUMU. HauGomnplliee M HauMeHblllee 3HaueHUWE (DYHKUMM Ha

IIPOMEKYTKE
6 Koopaunats! Ha IpsIMON U IIJIOCKOCTH
6.1 Koopaunarnast npsimast
6.2 JlekapTOBbI KOOPAMHATHI Ha IJIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue GUrypsl 1 Ux cBOMCTBa
7.2 TpeyroabHuK
7.3 MHOroyroasHUKU

74 OKpyKHOCTb U KpyTr

75 N3mepenune reoMeTpuuecKuX BEIUYHH
7.6 BekTops! Ha MIIOCKOCTH
8 BeposiTHOCTE 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHocTh
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'pader

PABOYAS NTIPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTB "
CTATUCTHUKA» B 7 - X KITACCAX

MNOACHUTEJBHASA 3AIIMCKA

B coBpemeHHOM HM(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPHUOOPETAIOT
BCE OOJIBIIYIO0 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPUIIOKEHUN, TaK
U X POJH B 00pa30BaHMHU, HEOOXOIMMOM KaXXI0My 4eloBeKy. Bo3pacraer uucio



npodeccuii, mpu OBIAJACHUH KOTOPBIMH TpeOyeTcst Xxopolas 6a3oBasi MOArOTOBKA
B 00JIacTU BEpPOSITHOCTU W CTAaTUCTUKMU, Takas TMOJArOTOBKA BaKHA IS
MPOJIOJKEHUS 00pa30BaHUs U IJIsl yCIEIHON TpodecCuOHaTBbHON Kaphephl.

Kaxxip1i1 4esnoBek MOCTOSIHHO MPUHUMAET PEUICHUSI HA OCHOBE UMEIOIINXCS Y
HEro JaHHBIX. A i1 000OCHOBAaHHOTO MPUHSATHS PEIICHUS B YCIOBUAX HEIOCTaTKa
WM U30bITKa WH(DOpPMAIIMK HEOOXOAMMO B TOM YHCIIE XOPOIIO c(hopMUpPOBAHHOE
BEPOATHOCTHOE M CTATUCTUIECKOE MBIIIIJICHHE.

NMeHHO T03TOMYy OCTpO BCTajga HEoOXOAUMOCTh c(opMUpOBaTh Yy
oOy4aronuxcs (yHKIMOHAIBHYIO TPAMOTHOCTD, BKITIOUYAIOIIYIO B ce0sl B KAUeCTBE
HEOTHEMJIEMOM  COCTABIISIIONICH  yMEHHE  BOCIPUHUMATh W KPUTHYECKU
aHAJIM3UPOBATh MHPOPMAITHIO, IPEICTABICHHYIO B Pa3IMYHBIX (hOpMax, MTOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHUX pEalbHBIX TMPOIECCOB M 3aBUCUMOCTEH,
IPOU3BOJAUTH MPOCTENUIINE BEPOSITHOCTHBIE PACUETHI.

3HAaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPHUHIIMIIAMU cOOpa, aHalu3a u
MPECTABICHUS JTAHHBIX W3 Pa3lMyHBIX cdep KU3HU OOIIECTBA U TOCYIapCTBa
npuoOuiaer oOydarommxcsd K OOIIECTBEHHBIM HHTepecaMm. M3ydeHne OCHOB
KOMOMHATOPUKH Pa3BUBAET HABBIKM OpraHU3alluu repedbopa U moacuéra 4yucia
BApUAHTOB, B TOM YHUCJI€ B MPUKIAIHBIX 3a/1auax. 3HAKOMCTBO C OCHOBAMH TECOPUHU
rpadoB co3naét maremMarruueckuili GyHaaMeHT 111 POpMUPOBaHMS KOMIIETEHIIUN B
ob0nacTu UHPOPMATUKH U IUGPOBBIX TexHONOTHM. [Ipyn M3yueHUn CTATUCTUKHU U
BEPOATHOCTH OOOTAIIAOTCS TPEACTABICHUS OOYYarOMIMXCSd O COBPEMEHHOMU
KapTHHE MHpa W METOJax €ro HccienoBaHus, (GOpMHUPYETCS TMOHWMaHUE POJH
CTaTUCTUKU KaK UCTOYHUKA COLUATIBLHO 3HAYMMOMN MH(OpPMAIUU U 3aKJIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHHUSL.

B cooTBercTBUMM C MAaHHBIMH HEMSIMH B CTPYKType MpPOrpaMMbl y4eOHOTO
Kypca «BepoATHOCTh U CTaTHUCTHKA» OCHOBHOTO OOIIET0 0Opa3oBaHUs BHIICICHBI
CIIEyIOIINEe Co/AepKaTeIbHO-MeTonn4Yeckue auaun: «[IpencraBienne naHHBIX U
omucaTelibHas CTaTUCTHKA», «BepoaTHOCTh», «INeMEHThl KOMOMHATOPUKH,
«BBenenue B Teopuro rpadoBy.

Conepxanne muann «[IpencraBneHre JaHHBIX U OMHCATEIbHAs CTATUCTHKAY
CIIY)KUT OCHOBOM mJi1 (OpMHUPOBaHUS HABLIKOB palOThl ¢ WH(OpMaruei: oT
YTEHUSI W WHTEpIpeTanuu uHOOpMaIuu, NpeACTaBIeHHON B Tabnmuiax, Ha
auarpaMmax W rpadukax, g0 cOopa, MpeACTaBICHUS W aHAW3a JaHHBIX C
WCIIOJIb30BAHUEM CTATHCTHUUECKUX XapPaKTEPUCTUK CPEIHUX M PACCEHBAHUA.
Pabortas ¢ nmanHeIMH, oOydaromiuecss y4aTcsl CUMTBIBATH W HHTEPIPETUPOBATH
JaHHBIC, BBIABUTATh, apPTYMEHTHPOBATh M KPUTHKOBATH TPOCTEHIINE THUITOTE3HI,
Pa3MBITIUIATh HaJ (PaKTOpamu, BHI3BIBAIOIIUMH W3MEHYMBOCTb, M OIICHUBATH WX
BJIMSIHUE HAa PACCMAaTPUBAEMbIE€ BETMUMHBI U MTPOLIECCHI.



NHTYynTHBHOE NpPENCTAaBIECHUE O CIIy4alHOM W3MEHYMBOCTH, HUCCIIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHUMN CTAHOBUTCA MOTHBUPYIOLIEH OCHOBOW IS
W3YUYEHHS] TEOPUU BEPOSTHOCTEH. boNbIIOEe 3HAYEHHME HMMEIOT NPAKTHYECKHE
3a/1aHUs1, B YACTHOCTHU ONBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOJEISIMHU.

[loHsiTue BEpOSTHOCTH BBOAMTCS KaK Mepa MpaBAONOA00Us CIy4yaHOTO
coObitus. Ilpm wu3ydyeHun ydeOHOTO Kypca oOydaromiyecss 3HAKOMATCS C
MPOCTEUIIMMHA ~ METOJAMU  BBIYMCIICHUS  BEPOATHOCTEM B  CIy4YaWHBIX
AKCIEPUMEHTAX c PABHOBO3MOKHBIMU AJI€MEHTapHBIMU HCXO0/IaMH,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIONIMMU CTaBUTh U PeIllaTh O0Jiee CIOKHBIC
3ajayu. B ydeOHbI Kypc BXOIST HayaldbHBIE MPEICTABICHUS O CIy4YalWHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTePUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYarOIIUXCSl C
MHO>KE€CTBAaMU M OCHOBHBIMHU OTEpAIMSIMU HaJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEPbl TPUMEHEHUS U1l PELICHUs 3aJlad, a TAKXKE HCIOJb30BaHUS B JIPYTHUX
MaTEeMaTUYECKUX KypcaxX U yUeOHBIX MpeaMeTax.

B 7-9 kinaccax u3ydaercs y4eOHbIH Kypc «BeposiTHOCTb M CTaTUCTUKA», B
KOTOpBIM  Bxomatr pazgensl: «lIpencraBieHne AaHHBIX U ONKCATENbHAs
CTaTUCTHKa», «BeposSTHOCThY, «DIeMEHThl KOMOWHATOpPUKW», «BBeneHue B
Teoputo rpadoBy.

Ha usyuenue yuebHoro kypca «BepoaTHOCTh U CTaTUCTHKa» OTBOAUTCS 102
yaca: B 7 kiacce — 34 ydaca (1 yac B Henento), B 8 kiacce — 34 yaca (1 gac B
Hegneno), B 9 kiacce — 34 yaca (1 yac B Henento).



COAEPXKXAHUE OBYYEHUSA
7 KIIACC

[IpeacTaBienue NaHHBIX B BUJE TaOJUIl, AUarpamm, rpadukoB. 3amnojaHeHue
TaOJUIl, YTCHHWE W TIOCTPOCHHE JuarpamMMm (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYyroBbIx). UTeHue rpadukoB peanbHbIX MpolieccoB. M3pnedenne nudopmanuu us3
Jarpamm H TabJull, UCTIOIb30BaHUE U MHTEPIIPETALUS JaHHBIX.

OnucarenpHasi CTaTHCTHKA: CpeqHee apudmeTHdeckoe, MeauaHa, pa3max,
HaumOoJIbllIee M HaWMEHbIIee 3HA4YCHHs HaOOpa YHMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

Cny4aiiHbIil 3KCIIEpUMEHT (OMBIT) M cliydaiiHoe coObiTHe. BepoaTHOCTh U
yacToTa. PoJjib MaJIOBEPOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHI B MPUPOJIE
u B obmiectBe. MoHeTa U UrpajibHasi KOCTb B TEOPUU BEPOSATHOCTEM.

I'pad, BepmmHa, pebpo. Crenenp BepuminHbl. Yucino pébep u cymmapHas
creneHb BepmuH. [IpencraBnenue o cBszHoctu rpada. Llemn n nuknsl. 1yt B
rpadax. O6xon rpada (diiepoB myth). IlpencraBieHue 00 OpPUEHTUPOBAHHOM
rpade. Pemenne 3a1a4u ¢ nomMoupto rpagos.

8 KJIACC

[IpencraBieHue JaHHBIX B BUE TAOJUL, 1Uarpamm, rpaukos.

MHOX€eCTBO, DJJIEMEHT MHOXKECTBA, IOAMHOXecTBO. Omnepanuu  Hax
MHOKECTBaMU: O00bEIUHEHHE, MepeceuyeHne, aononHeHrne. CBoiicTBa omnepauui
HaJl MHOYKECTBAMHU: IIEPEMECTUTENIBHOE, COYETATENIBHOE, PaCIpeIeIUTEIbHOE,
BKJIIOUEeHUs. Vcrnonb30BaHWEe TpaUyecKoro NpPeICTaBICHUS MHOXKECTB JId
OMMCAHMSI PeaTbHBIX MPOLIECCOB U ABJICHUW, TPU PELICHUU 3a]1a4.

N3mepenne paccenBaHus JaHHBIX. JlUcnepcrs M CTaHIAPTHOE OTKIOHEHUE
YHCIIOBBIX HA0OPOB. /lnarpamma paccenBaHusl.

DOneMeHTapHble COOBITUS cilydailHOro omnbiTa. CiydailHble COOBITHS.
BepositHoctTit  coObIThil.  OnbITBl ¢ PaBHOBO3MOXKHBIMU — 3JIEMEHTapHBIMU
coObITusiMU. CiryyaliHblil BIOOp. CBSI3b MEXKIY MaOBEPOSITHBIMU U MPAKTUUYECKU
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

Hepeo. CBolicTBa JEpEBBEB: E€IMHCTBEHHOCTh IYyTH, CYLIECTBOBAaHUE
BUCSYEH BEpIIMHBI, CBSI3b MEXIY YHCIOM BEpUIMH U uuciaoM pébep. IlpaBuio
yMHOKeHHUs. Penienne 3aiau ¢ noMolpto rpagos.

[IpotuBononoxueie coObiTud. Juarpamma Oiinepa. OObenuHeHue u
nepeceyeHne coObiTuii. HecoBmecTHpie  coObiTus. Dopmysna  CIIOXKEHHUSA
BEPOSAATHOCTEU. YCIJIOBHAs BepoATHOCTh. [IpaBmino ymHOxeHus. HeszaBucumbie
coopiTus. IlpencraBieHue skcnepuMeHTa B BUAE JepeBa. PelieHue 3agau Ha



HaXO0XXJICHUE BEPOSTHOCTEW C MOMOIIBIO JEpPeBa CIYy4allHOTO SKCIEPUMEHTA,
nurarpamm Jitepa.
9 KJIACC

[IpencraBnenre JgaHHBIX B BHAE TaOMUI, JuarpamMm, rpaguKoB,
UHTEpIIpeTalus JaHHbIX. YTeHHEe U TOCTPOeHUE TaOIHIl, AUarpaMm, TpaduKkoB 1O
pealbHbIM JIaHHBIM.

[lepectanoBku u (axropuan. CodyeTaHust U YUCIO COUeTaHUM. TpeyrobHUK
[Tackains. Pemenue 3a1au ¢ HCMOIB30BAHUEM KOMOMHATOPUKH.

['eomeTrpuueckass BeposTHOCTh. CiydailHbI BBIOOp TOYKM U3 (pUrypsl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 TYT'H OKPYKHOCTH.

Hcneitanne. Yenex u Heygada. Cepus MCHBITaHMM O IIEPBOIO ycIexa.
Cepust ucnbiTanuit bepHymim. BepostHocTH COOBITHII B CEpUM  HUCIBITAHUM
bepuymmn.

CiydailHasg BeJIMYMHA W PACHpPEACIICHUE BEPOSITHOCTEN. MarteMaTtndeckoe
oxujgaHue u aucnepcus. Ilpumepbl MaTeMaTHYECKOro  OXHIAHHUS — Kak
TEOPETUYECKOTO CPEIHETO0 3HAYEHHUs BENMYMHBL. MaTeMaTU4ecKOe OKHIAHUE H
JUCIIEPCUS]  CITyYallHOM BEJIIMYMHBI «YUCIO YCIIEXOB B CEPUM HCIBITAHHUM
bepnymnm.

[Tonsatue o 3akoHe OoNbIIMX yKcen. M3MepeHue BEepOATHOCTEW C MOMOIIbIO
yacToT. Ponb 1 3HaUeHHe 3aK0Ha OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTD M CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

HPEIMETHBIE PE3YJIbTATDBI

K konmy o0yueHuss B 7 Kjacce OOy4aromMiiCs TOMYYHUT CIEAYIOLINE
peIMEeTHbIE PEe3yIbTaThl:

Yurate wuHpOpMaNHIO, TPEICTABICHHYIO B TaOIWIaX, HAa AUarpaMMax,
NPEJCTaBISITh JaHHBIE B BHUAC TaOJWI, CTPOUTH JUArpamMmbl (CTOJOMKOBBIE
(cronbuatklie) U KpyroBbi€) IO MaCCHBaM 3HAYEHUH.

OnucelBaTh YW  HMHTEPOPETUPOBATH  pEANbHBIC  YHCIOBBIE  JIaHHBIE,
MPE/ICTAaBJIICHHBIC B TAOJINIIAX, HA TUarpamMMax, rpadukax.

Hcnonp30BaTh [Uisl OMUCAHUS JAHHBIX CTATUCTHUYECKHE XapaKTEPUCTHKU:
cpenHee apudMeTHUECKOoe, MeAuaHa, HawOoJyblliee W HAWMEHbINEee 3HAYCHUSA,
pasmax.



NmeTp mnpencraBineHue O CIydyalHOM W3MEHYMBOCTM Ha IPUMEpPAxX IEH,
(¢u3NYECKUX BEIUYMH, aHTPOIIOMETPUYECKUX NAHHBIX, UMETh IPEACTABICHUE O
CTaTUCTUYECKON YCTOMUYHUBOCTH.

K koHny oOyueHus B 8 Kiacce oOydaromuiicss MOIYYMT CIEAYIOLIUE
IIPEIMETHBIE PE3YJIbTATHI:

W3Bnekatb U mpeoOpa3oBbIBaTh WHGOPMAIMIO, MPEICTAaBICHHYIO B BHJE
TabNuI, AUarpaMm, rpaduKoB, MPEICTaBIATh JaHHbIC B BUAE TAOJHUILI, AUATPAMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C ITOMOINBIO CTATUCTHYECKUX IIOKA3aTeNeh: CPEIHUX
3HAYEHUI U Mep paccerBaHUs (pa3Max, TUCIEPCUsl U CTAaHJAPTHOE OTKJIOHEHHUE).

Haxonuth 4acTOThl YHCIOBBIX 3HAYEHUN M YacTOTHI COOBITUM, B TOM YHCIIE
10 pe3yJibTaTaM U3MEpPEHUN U HaOJIOICHUH.

Haxonutb BEpOSITHOCTH CIIy4alHBIX COOBITUH B ONBITaX, 3Has BEPOSATHOCTH
AJIIEMEHTapHbIX COOBITHI, B TOM 4HCI€ B OIBITAX C PaBHOBO3MOKHBIMU
3JIEMEHTaPHBIMU COOBITUSMHU.

Hcnonb3oBathk rpauyeckue MOJEIH: JEPEBO CIy4YailHOTO SKCIEPUMEHTA,
JarpaMMBbl DWiepa, YuCciaoBas mpsmasi.

OnepupoBarh IMOHATUAMH: MHOYKECTBO, IIOJMHOXECTBO, BBIIIOJHAThH
omepalyy HajJ MHOXECTBaMH: OObEIUHEHHE, I[EepPEeceUeHue, JIONOIHEHHE,
IIEPEYUCIIATD DJIEMEHTBI MHOXKECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonb3oBath rpaduueckoe MpEeACTaBICHUE MHOXKECTB W CBA3EH MEXIY
HUMM [T OIMCAHUS IPOLIECCOB U SIBJICHUM, B TOM YMCIIE NP PEIICHUM 3a1a4 U3
JPYTUX Y4EOHBIX MPEIMETOB U KYPCOB.

K xoHiy oOydeHus B 9 kJiacce OOyYarONIMICA MOJYYUT CIEAYIOIIUE
IIPEAMETHBIE PE3YJIbTATHI:

W3Bnekatb u  mpeoOpazoBbiBaTh HMH(OpPMALMIO, MPEACTAaBICHHYIO B
pa3NUYHBIX HMCTOYHMKAX B BHJE TaOJIUL, IuUarpamm, rpaukoB, MNPEICTaBISAThH
JIaHHBIE B BUE Ta0JIUII, TUarpaMm, rpauKoB.

Pemate 3agaud OpraHu30BaHHBIM MEpeOOpPOM BapUAHTOB, a TaKXKe C
UCIIOJIb30BaHNEM KOMOMHATOPHBIX MPAaBUI U METO/IOB.

Hcnonp30BaTh ONMCaTENbHBIE XapPaKTEPUCTUKU JUII MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUS U MEPBI PACCEUBAHUS.

Haxonuth 4acToThl 3HAYEHUI M 4acTOThI COOBITHS, B TOM YHCIE MOJb3YSICh
pe3ysbTaTamMy MPOBEAEHHBIX U3MEPEHHUIN U HAOIIOICHUT.

HaxoauTh BEpOATHOCTH CIy4aillHBIX COOBITUN B M3YYEHHBIX OIBITaX, B TOM
YHClie B OMbITaX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITUAMH, B CEPHSIX
VCIIBITAaHUH J10 IIEPBOT0 yCIIeXa, B CEpUAX UCIIBITAHUN bepHyu.

MMerp mpeacTaBleHHE O CIy4alHOW BEIWYMHE M O pacCIpenesIeHun
BEPOSITHOCTEM.



Nmetp mpencraBieHre O 3aKoHE OOJNBIIUX YHCET KAaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIINX YHCEI B
MIPUPOJIC U OOIIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosanyecrBo yacos DJIeKTPOHHBIE
HanmeHoBaHMe pa3aesioB U TeM uudpoBbie
Ne i/ P Konrpoasubie | Ilpakrnuyeckue (ubp )
NMPOrpamMMbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcbl
bubnuoreka [JOK
! HpecrapicHue JaHHEX ! https://m.edsoo.ru/7f415fdc
bubnnorexa [JOK
2 OmHcaTeLHAs CTATHCTHI 8 ! https://m.edsoo.ru/7f415fdc
3 CiyJaifHasi ©3MECHUYUBOCTh 6 bubmorexa HOK
ya https://m.edsoo.ru/7f415fdc
bu6mmoteka I[IOK
4 Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB 1 yacTOTa Cily4aiiHOTO 4 bubmuorexa [LIOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmuoreka [JOK
1
6 O0001Ienne, cucTeMaTH3aIis 3HAHUI 5 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2



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 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3aesioB U TeM uudpoBbie
Ne n/n P Kontpoabsnsie | Ilpakrudeckue (witcpp )
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
bubmuoreka [JOK
! Hosropenne kypea 7 racca 4 https://m.edsoo.ru/7f417fb2
9 OmnmcaTenpHas cTaTUCTHKA. PaccenBanue 4 bubnuorexa [JOK
IAHHBIX https://m.edsoo.ru/7f417fb2
bubnuorexa [JOK
3 Mroxectsa 4 https://m.edsoo.ru/7f417fb2
. bubmmoreka [JOK
4 B 1
CPOATHOCT CIYHAHHOTO COOMITHA 6 https://m.edsoo.ru/7f417fb2
bu6mmoteka I[IOK
B 4
> BE/ICHHE B TCOPHIO IPagon https://m.edsoo.ru/7f417fb2
N bubnuorexa [JOK
6 Cryuaiispie coObTHA 8 https://m.edsoo.ru/7f417fb2
. bubnuoreka [JOK
7 O0001Ienne, cUCTEMaTH3aI|s 3HAHUH 4 1 httos://m.eds0o.ru/7f417fh2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2



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 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3aesioB U TeM uudpoBbie
Ne n/n P Kontpoabueie | IIpakruyeckue (mucpp )
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuoreka [JOK
! Hosropenne kypca 8 kacca 4 https://m.edsoo.ru/7f41a302
bubnuorexa [JOK
2 DIIEMEHTEI KOMOHHATOPHKH 4 https://m.edsoo.ru/7f41a302
bubnnorexa [JOK
1
3 T'eomerputcckas BeposTHOCTE 4 https://m.edsoo.ru/7f41a302
bubnuoreka [JOK
4 " b 6
CTBITATIE bEPHYIIH https://m.edso0.ru/7f41a302
N bubnuorexa [JOK
> Catysaiiias penmna 6 https://m.edsoo.ru/7f41a302
bu6mmotexka I[IOK
1 1
6 Obobumerue, KoHTpOTE 0 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 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 IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIeKTPOHHBIE
ara uudposbie
Nen/m | Tema ypoka Konrpouabsnsie | IlpakTruyeckue A p
Bcero u3yueHHus1  oOpa3oBaTeibHbIE
padoTsbI padoThbI
pecypchbl
1 IIpencraBnenue 1aHHBIX B 1 bubnnoreka [IOK
Tabnuuax https://m.edso00.ru/863ec1f8
5 [IpakTuyeckue BEIUMCICHUS IO 1 bu6mmoteka [LIOK
TaOJIMYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 WN3Bneuenne u uHTEPIpETALUSA 1 bubnnoreka [IOK
TaOJIMYHBIX JaHHBIX https://m.edsoo.ru/863ec78e
4 [IpakTuueckas padora "TaOnuibr" 1
I'paduueckoe npencrasienue
5 JAHHBIX B BUJIE KPYTOBBIX, 1 bubnmnoreka [IOK
CTOJIOMKOBBIX (CTOJIOYATHIX ) https://m.edsoo.ru/863ed18e
JIrarpaMm
YTeHne U MOCTPOECHHUE JUArpamMM.
6 [Tpumepst eM(I))r a@nt}:ec;fx 1 bubmmorexa LIOK
PUMEPEL A P https://m.edso0.ru/863ed602
JrarpaMm
7 [TpakTnueckas pabora 1 bu6mmoreka [IOK
"lnarpammsr" https://m.edso0.ru/863ed72e
8 Yucnosslie Habopbl. CpeHee 1 bubmuorexa [LIOK
apudmeTrnIecKoe https://m.eds00.ru/863ed846
9 Yucnoseie Habopbl. CpegHee 1 bubnmoreka [IOK
apudmeTnueckoe https://m.edso0.ru/863ed846
10 Menuana yrcinoBoro Habopa. 1 but6mmoreka [JOK



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

YV cTONYUBOCTh MEIUAHEI

https://m.edsoo.ru/863edb3e

Menuana ynciaoBoro Habopa.

11
Y CcTOMYNBOCTh MEAAHEI
12 [IpakTuyeckas padora "Cpengnaue bubnnoreka [IOK
3HAYCHUA" https://m.edsoo.ru/863edc6a
Hawnbonbiiee 1 HauMeHbIIIee
13 3HAYE€HHUS YHCIOBOro Habopa bubmorexa LOK
pa- https://m.edsoo.ru/863ee07a
Pazmax
Haubonpmee 1 HaMMeHBIIIEE
14 3HAYEHHS YUCIOBOT0 Habopa.
Pazmax
Hawuboibiiee 1 HauMeHbIIICe
15 3HAYCHMS YUCIIOBOT0 Habopa.
Pa3zmax
KonTponsHas paboTa 1o TeMam
16 "IT epCTaBJ'IeHII)/Ie aHHBIX bubmmorexa [IOK
PeA 8 o https://m.edsoo.ru/863ee390
OnucarennbHas CTaTUCTHKA
17 Crny4daifHasi U3BMEHYMBOCTD bubnnoreka [IOK
(mpuMepsI) https://m.edsoo.ru/863ee4bc
18 YacToTa 3HaYEHUH B MaCCUBE bu6nmoreka [IOK
JNAaHHBIX https://m.edsoo.ru/863ee69¢c
bubnunoreka [IOK
19 r
PYTITHPOBKa https://m.edso0.ru/863ee9d0
20 I'mcrorpaMmel
but6mmoreka [JOK
21 r
HCTOTPaMMbI https://m.edsoo.ru/863eeelc
99 [TpakTrueckas padora "CnyyaitHas bubnmoreka [IOK

NU3MEHYHUBOCTD"

https://m.edsoo.ru/863eecc8



https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8

I'pad, BepmunHa, pedpo.

23 [IpencraBienue 3aa4u ¢ IOMOIIBIO bbmmorexa [IOK
pel A B https://m.edsoo.ru/863eef52
rpada
CreneHb (BAJICHTHOCTD) BEPIITHHBI.
24 Yucno pédep 1 cyMMapHas CTENEHb bubmmorexa [IOK
https://m.edsoo.ru/863ef0ba
BepiuH. Llenb u nuki
o5 Hens u muxo. ITyTe B rpade. bubmmoreka [JOK
[IpencraBnenue o cBsizHOCTH Tpada https://m.edso0.ru/863ef236
26 [IpencraBnenue 06 bu6nmorexka [IOK
OPHUEHTHPOBAHHBIX Ipadax https://m.edso0.ru/863ef3b2
CiryyaliHbI{ OIIBIT U CITy4allHOE bu6mmoteka LIOK
27
coObITHE https://m.edsoo.ru/863ef4d4
BepositTHOCTB 11 yacTOTa COOBITHSL.
08 Ponb ManoBeposITHBIX U bubmuoreka [LIOK
MIPaKTHUYECKH JTOCTOBEPHBIX https://m.edso0.ru/863ef646
COOBITUH B IPUPOJIE U B OOIIIECTBE
29 Momnerta u urpanbpHasi KOCTb B
TEOpUU BEPOSTHOCTEN
30 [IpakTuueckas padora "Hacrora bubnnorexa [IOK
BBINIAJICHUS opia" https://m.edso0.ru/863ef8a8
KonTponbHas paborta o remam
31 "Cry4aitHasi "3MEHUYUBOCTb. bubnmnoreka [IOK
I'padsr. BeposiTHOCTB cityuyaitHOTO https://m.edso0.ru/863f0186
coObITus"
32 [ToBTOpeHue, o6o0IIeHNE. bu6muotexa [LIOK
IIpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24
33 [ToBTOpenue, o6oOIICHNE. bu6nuoreka [IOK

OmnmncarenbHas CTaTUCTHUKA

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



https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
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34 [ToBTOpenue, o6oOIIeHNKE. 1 bubnuorexa [IOK
BeposTHOCTB C1ydyaliHOTO COOBITHS https://m.edso0.ru/863efecO
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



https://m.edsoo.ru/863efec0

8 KJIACC

KounvecTBO 9acoB DJIeKTPOHHBbIE
Ne Hara uudpoBbIie
Tema ypoka Kourpoabubie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl
1 [IpencraBneHune TaHHBIX. 1 bubnnorexa [JOK
OrnucarenbHas CTAaTUCTHKA https://m.edso0.ru/863f029e
2 Ciyuaiinas n3aMeHuuBOCTb. CpeHue 1 bubnuoreka [IOK
YHCJIOBOIO Habopa https://m.edso0.ru/863f03fc
3 Crnyuaitnbie coobiTHs. BeposiTHOCTH 1 1 bubmmoreka [IOK
YaCTOTHI https://m.edso0.ru/863f0578
Knaccuueckue mogenu teopuu
4 BE OHTHOCTeﬁ'MOieTaHIIpaHLHaH 1 bubmorexa HOK
P ' P https://m.edso0.ru/863f076¢
KOCTb
bu6mmoteka I1IOK
> Oriconers 1 https://m.edso0.ru/863f0a50
bu6mmorexka IIOK
6 Jlucniepens HHCII0BOTO HaGopa 1 https://m.edso0.ru/863f0a50
7 CraHgapTHOE OTKJIOHEHHME YMCIIOBOTO 1 bu6mmoreka [IOK
Habopa https://m.edsoo.ru/863f0bfe
8 JlnarpaMMbl pacCEUBaHHS 1 bubmmorexa [IOK
P pacee https://m.edso00.ru/863f0ea6
bu6nunorexa [IOK
o MHOKECTBO, HOAMHOXCECTBO 1 https://m.edso0.ru/863f1180
Onepanuu HaJl MHOXKECTBAMU:
patt 8 but6mmoreka [JOK
10 o0BeAMHEHHE, TIEPECEUCHHE, 1

JIOTIOJIHEHHE

https://m.edsoo.ru/863f143c



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
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CaolicTBa onepanui Hajl
MHOKECTBAMU: NEPEMECTUTENHHOE,

bubnuorexa [JOK

11
COYETATENBHOE, PACIIPEIEIUTEIBHOE, https://m.edsoo.ru/863f1784
BKJIKOUCHU A

12 I'padpuaeckoe npencraBieHne bubmmoreka [JOK
MHOKECTB https://m.edso0.ru/863f198¢c

13 KonTposabnas pabota no remam
"Craructuka. MHOXecTBa"

1 DnemeHTapHbIe cOObITHS. ClTydaiiHbIC bubnnorexa [IOK
COOBITHS https://m.edsoo.ru/863f1ldec
BraronpusrcTs ne

15 3JIeMeH1;a HbBIE ZI:(;EITHH bubnnorexa [IOK

p o https://m.edso0.ru/863fldec
BepositHOCTH cOOBITHI
BrnaronpusrcTs ne
16 3J1eMeH1;a HbBIE ZI:;:ITH;I bubmaorexa LHOK
p o https://m.edso0.ru/863f1f72
BepositHocTH cOOBITHI
OHI)ITI)I C paBHOBOSMO)KHI)IMI/I
17 AJIEMEHTAPHBIMU COOBITHSIMUA bubmorexa LHOK
. pu ' https://m.edso0.ru/863f21ca
CrnyyaliHblii BBIOOD
OHI)ITBI (o} paBHOBOSMO)KHI)IMI/I
18 DJIEMEHTAPHBIMU COOBITHSIMU bubnmorexa LIOK
. P . ' https://m.edsoo.ru/863f21ca
CryuaiiHblii BEIOOD
[TpakTrueckas padota "OnBITHI €

19 aBHOBO3MO>KHBIMH JJIEMEHTAPHBIMU bubmmorexa [JOK
P | P https://m.eds00.ru/863f235a
COOBITHSIMHA

but6mmoreka [JOK

20
Jlepeso https://m.edsoo.ru/863f2a4e

21 CBoiicTBa iepeBa: €IUHCTBEHHOCTD but6mmoreka [JOK



https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f2a4e

MyTH, CYIIECTBOBAHUE BUCSUEH
BEPILKHBI, CBSA3b MKy UNCIOM
BEpILUH U 4nciaoM péodep

https://m.edsoo.ru/863f2bac

22 [TpaBriio yMHOKEHHUS bubmmorexa [IOK
P ™ https://m.edsoo.ru/863f2cd8
bu6mmoteka [IOK
23 Hpaiio ymHOsKeHHs https://m.edso0.ru/863f2e36
bubnnorexa [JOK
24 IT
POTHBONONOKHOC COOBITHE https://m.edso0.ru/863f2f8a
o5 Juarpamma Diinepa. O0beIuHEHUE U bubnnorexa [IOK
MePECCUCHHUE COOBITUI https://m.edso0.ru/863f3214
26 HecoBmectHbie coObiTus. Popmyna bu6mmoteka LIOK
CJI0’KEHUS BEPOSITHOCTEN https://m.edso0.ru/863f3372
7 HecoBmectHbie coObiTus. Popmyrna bubnuoreka [LIOK
CJI0’KE€HUsI BEPOSATHOCTEN https://m.edso0.ru/863f3764
[TpaBuii0 yMHOKEHHS BEPOSTHOCTEH.
28 YIC)J'IOBHa}Iyll;/[e OSITHOCTh ’ brbsmorexa HOK
p ' https://m.edso0.ru/863f38ae
HesaBucumplie coObITHS
IIpaBuino yMHOKEHUS BEPOSTHOCTEM.
29 YIC)JIOBHaﬂyZIe OSITHOCTh ’ bubsmorexa HOK
p ' https://m.edso0.ru/863f3b06
HezaBucumeie coObITHS
30 [IpencraBienue ciydaifHOro bubmuorexa [LIOK
JKCIIEpUMEHTA B BUE IEPEBA https://m.edsoo.ru/863f3che
31 [IpencraBnenue ciaydaitHOro bubmuotexa [LIOK
JKCIIEpUMEHTA B BUJIE IEPEBA https://m.edso0.ru/863f3f20
[ToBTOpenue, o6o0IIEeHKE.
Bbubnunoreka [IOK
32 [IpencraBneHune TaHHBIX.

OmnmncarenbHas CTaTUCTHUKA

https://m.edsoo0.ru/863f4128
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bu6mmoteka [IOK

33 losroperne, 0bodmenne. Ipager 1 https://m.eds00.ru/8634312
KonTtponpsHas pabora mo Temam
34 "Cnyuaiinbie coObITHS. BepoSaTHOCTD. 1
I'pader"
OBLIEE KOJIMYECTBO HACOB I10 34

[TPOI'PAMME



https://m.edsoo.ru/863f4312

9 KJIACC

KosnunuyectBo yacos DJIeKTPOHHBIE
Nen/m | Tema ypoka Kontpoabnbie | IlpakTudeckue Aata tupponeLe
Bcero u3y4yeHusi  o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
bubnuorexa [JOK
! HpepcTaBenuc AaHHb 1 https://m.edsoo.ru/863f47ea
2 OnucarenbHas CTaTUCTUKA 1 bubmmorexa [IOK
https://m.edsoo.ru/863f47ea
3 Orneparuy HaJ, COOBITUAMU
HezaBucumocts coObITHit
) KomM6uHnaTopHOE npaBUio yMHOKEHUS 1 brbsmorexa HOK
https://m.edso0.ru/863f4e16
5 [IepecranoBku. dakTopual. 1 bubanorexa [IOK
CoueTaHus 1 YUCIIO COYETAaHUM https://m.edso0.ru/863f4e16
bu6mmotexka I[IOK
! Tpeyrompitk Hackans 1 https://m.edso0.ru/863f5014
[IpakTuueckas pabota "Breruucienue
8 BEPOSITHOCTEN C UCIIOJIb30BAHUEM 1 bu6mmoreka [IOK
KOMOWHATOPHBIX (QYHKIUH https://m.edso0.ru/863f5208
AJIEKTPOHHBIX TaOIHII"
I'eomeTpuueckas BEpOSATHOCTD.
9 Crny4aiiHbli BBIOOP TOUKH U3 (PUTYPBI 1 bu6mmoreka [IOK
Ha IUIOCKOCTH, U3 OTPE3Ka, U3 1yI'’ https://m.edso0.ru/863f5884
OKPY>KHOCTHU
Bbubnunoreka [IOK
10 I'eomeTprueckast BEpOSITHOCTS. 1 https://m.edsoo.ru/863f5a50
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Cry4aifHbIl BEIOOP TOYKHU U3 (PUTYPBI
Ha MJIOCKOCTH, U3 OTPEe3Ka, U3 IyTH
OKPYXHOCTH

FCOMeTpI/I‘{CCKaH BEPOATHOCTD.

1 CryyaliHblii BBIOOpP TOUYKH U3 QUTYPHI bubnnoreka [IOK
Ha IUIOCKOCTH, U3 OTPE3Ka, U3 IyT'H https://m.edsoo.ru/863f5bfe
OKPY>KHOCTHU
I'eomeTpryeckas BEpOSATHOCTD.
12 CrygaliHblii BBIOOp TOYKH U3 QUTYPHI bubmmoreka [JOK
Ha IUIOCKOCTH, U3 OTpe3Ka, U3 AyI'1 https://m.edso0.ru/863f5e10
OKPY>KHOCTHU
HcneiTanue. Ycnex u Heyaada. Cepust bubanorexa [IOK
13 .
WCIIBITaHUH J10 IIEPBOTO yCIIexa https://m.eds00.ru/863f6162
1 Ucnpitanue. Ycenex u Heynaya. Cepus bubnnorexa [IOK
UCIIBITaHUH J10 IIEPBOTO yCIiexa https://m.edso0.ru/863f6356
15 Hcneitanue. ¥Ycnex u Heyaada. Cepus
VCIIBITAHUH 10 TIEPBOTO ycIexa
Hcnbrranus bepuymiu. Beposaranoctu
16 COOBITHI B CEPUU UCTIBITAHUN bubmorexa [TOK
https://m.edso0.ru/863f64d2
bepnyim
Wcnerranus beprymm. BeposarHoctn
17 COOBITHI B C€pUU UCTIBITAHUI Bubmrorexa LIOK
p https://m.edso0.ru/863f6680
bepnyim
18 [TpakTuueckas padora "Hcnbitanus bubmuotexa [LIOK
bepnymm" https://m.edso0.ru/863f67de
19 Cny4aifHast BeIMYMHA U bu6mmoreka [IOK

pacrpeneneHue BeposITHOCTE!

https://m.edsoo.ru/863f6b44
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MatemaTtuueckoe OXXHIaHUEC U

bubnuorexa [JOK

20
JUCIIEPCUS CIIy4YaliHON BEJIMYNHBI https://m.edso0.ru/863f6da6
[Tpumepsl MaTeMaTUIECKOTO
21 0KMJaHHUs KaK TEOPETHYECKOTO bubmorexa HOK
A p https://m.edso0.ru/863f6f86
CpEIHEro 3HAYCHUS BEJTMYUHBI
bubnuoreka [JOK
22 IT 0
OHATHE O 3AKOHC DOIBIIIX HHCCH https://m.edso0.ru/863f72c4
23 N3mepenre BeposITHOCTEN C bubmmoreka [JOK
TTOMOIITBIO YaCTOT https://m.eds00.ru/863f7652
bubnuorexa [JOK
24 IT 0
PHMCHCHHIE 3aKOHA DOTBIIX HHCCE https://m.eds00.ru/863f7116
o5 O06006111EH1E, CUCTEMATU3AIU bu6nmmotexka [IOK
3HaHul. [IpeacraBienue qaHHbIX https://m.edso0.ru/863f783c
2% O0001IeHNEe, CHCTEMAaTA3ALUS
sgaunii. OnucareabHas CTAaTUCTHKA
O06006111EH1E, CUCTEMATU3ALIHS
27 3ganui. [IpencraBinenne JaHHBIX bubmorexa LHOK
1P ' https://m.edso0.ru/863f893a
OmuncarenbHas CTATUCTHKA
O06006111EH1E, CUCTEMATU3AIUSA
28 3HaHUN. BeposSTHOCTE cltydaiiHOro bubnmorexa LHOK
- OeP i https://m.edso0.ru/863f7ade
COOBITHS
O0001IeHNEe, CHCTEMATA3AIUA
29 3HaHUN. BeposTHOCTE cltydaiiHOro bubnnorexa [IOK
- oeP Y1 https://m.eds00.ru/863f7c9c
COOBITHSI. DTIEMEHTHI KOMOUHATOPUKH
30 O06o00611eHne, cucTeMaTu3anus bu6mumoreka [IOK
3HaHWI. DJIEMEHTH KOMOWHATOPHUKHU https://m.edso0.ru/863f7e54
31 O0001IeHNEe, CHCTEMATH3 AU but6mmoreka [JOK
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3HaHWH. DJIEMEHTh KOMOMHATOPUKH.
Crny4daiiHble BETUYUHBI U
pacripeieneHus

https://m.edsoo.ru/863f8408

O00011eH1Ee, cCUCTEMAaTH3ALUs

32 3HaHui. CitydaliHble BEJIMUUHBI U 1 bubsmorexa HOK
https://m.edsoo.ru/863f861a
pacrpeneneHus
33 HroroBast KOHTpoOIbHAs paboTa 1 ﬁg{iﬁ?&ﬁ;ﬁﬁgﬁ(ﬁ 38556
34 O0001IeHNe, cUCTEMATH3alis 3HAHUH 1
OBILIEE KOJIMYECTBO HACOB I1O 34

[TPOT'PAMME
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