Jlenaprament oOpazoBanus AaqMuHucTpanuu I. ExarepunOypra
MyHununaasHOe aBTOHOMHOE 00111e00pa3oBaTeIbHOE YIpexKAeHNue CpenHsisi obmeoopa3oBarenshas mxona Ne 36 um. MLII. Oxunnosa
620078, r. ExarepunOypr, yn. Mansimiesa, 134 texn. 8(343) 374-02-91,
e-mail: soch36@eduekb.ru

PACCMOTPEHO

Ha 3aceIaHuu
ITeparormueckoro cosera
IIporokon ot 29.08.2025 .
Ne 1

PABOYAS MTPOI'PAMMA
yueOHoro npeamera «Maremaruka» (yriiyOjieHHbIH YPOBEHb)

st ooyvaromuxcs 10-11 kimaccoB

2025-2026 yueOHbIl TO]



Jlenaprament oOpazoBanus AaqMuHucTpanuu I. ExarepunOypra
MyHHIHIATEHOE aBTOHOMHOE 00111e00pa30BaTebHOE yUPEKACHHE CpenHsist obmeodpasosarensHast mkoiaa Ne 36 um. M.I1. OnuanoBa
620078, r. ExarepunOypr, yn. Mansimiesa, 134 texn. 8(343) 374-02-91,
e-mail: soch36@eduekb.ru

IMNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo maremarvke yriayOJI€HHOTO ypOBHS JJisi 0OyYaroIIMXCsl Ha YPOBHE
cpeaHero oOmiero oo6pazoBaHus paspaborana Ha ocHoBe DPI'OC COO c¢ yuérom
COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABIABIIEMBIX K MaTeMaTUYECKOMY
00pa3oBaHUI0, U TPAAUIMKA poccUiiCKOro 0Opa3oBaHus. Peanuzanus mnporpaMmsl Mo
MaTeMaThkKe OOECIEUMBAET OBJIAJICHUE KIIFOUEBBIMU KOMIIETCHIIMSIMU, COCTABIISIOIIUMHU
OCHOBY JUIS CAaMOpa3BUTHUSI W  HENPEPHIBHOTO  00pa3oBaHWs, IIEJIOCTHOCTH
OOIIIEKYIBTYPHOTO,  JUYHOCTHOTO M  TO3HABATEJIbHOIO  Pa3BUTUSA  JIUYHOCTHU
00yJaronuxcs.

B mporpamMmMe mo MateMaTHKe YYTCHBI HICH U MONOKeHHs « KOHIenmmy pa3BUTHSI
MaTeMaTudeckoro oopaszoBanusi B Poccuiickoit ®enepanun». B cooTBeTcTBUU C
HA3BaHMEM KOHIICIIIUA MaTeMaThudeckoe oOpa3oBaHUE JOJDKHO, B YACTHOCTH, peliaTh
3aaqy oOecreyeHus: HEeOOXOAUMOTOo CTpaHe Yuciia OOydYaroluxcsi, MaTeMaThyeckas
MOJITOTOBKA KOTOPBIX JOCTATOYHA JUISI MPOAOJDKEHHS O0pa3oBaHUS MO Pa3IUYHBIM
HaIpaBJICHUSM, BKJIIOYAsl MPEno/laBaHue MareMaTuKu, MaTEMaTUYECKUE UCCIIeI0BAHMS,
paboty B cdepe MHPOPMAIMOHHBIX TEXHOJIOTHN U JIPYTUX, a TaKXKe 0OecredeHus s
KaXXJI0TO 00yYaromierocsi BOBMOXKHOCTU JIOCTHIKEHUSI MAaTEMaTHYE€CKOW TOATOTOBKH B
COOTBETCTBUM C HEOOXOIUMBIM €My YypoBHEM. VIMEHHO Ha pelleHHe ITUX 3ajad
HaIeJIeHa MporpaMMa Mo MaTeMaTukKe yrIyoJIEHHOTO YPOBHSI.

B smoxy nudposoit Tpanchopmammu Bcex cdep UEIOBEUSCKOW ACATEIHHOCTH
HEBO3MOXKHO CTarb OOpa30BaHHBIM COBPEMEHHBIM YEJOBEKOM 0e3  Xopoluen
MaTeMaTUYeCKON MOATOTOBKU. DTO 00YCIOBIEHO TEM, YTO B HAIIU JHU PACTET YUCIIO

CHEIMAIBHOCTEH, CBI3aHHBIX C HEMOCPEACTBEHHBIM NPUMEHEHHUEM MaTeMaTUuKU: U
B chepe SKOHOMUKH, U B OM3HECE, W B TEXHOJOTMYECKHUX OONacCTAX, U Jaxe B
ryMaHuTapHbix cdepax. Takum oOpazom, Kpyr oOydaroumxcs, s KOTOPBIX
MareMaTHKa CTAaHOBHUTCS 3HAuMMbIM MpeAMEToM, (yHIaMEHTOM 00pa3oBaHus,
CYILLIECTBEHHO pacuiupsieTca. B HEero BXoAsT HE TOIBKO OOydaroUIuecs, MJIaHUPYIOIINe
3aHUMAaThCsl TBOPYECKOM M HCCIENOBATENbCKOM pPaboTOil B 00macTH MaTreMaTHKH,
UHPOpPMATUKH, (PU3UKU, SKOHOMUKH U B JAPYTUX 00JACTIX, HO U T€, KOMY MaTeMaTHKa
HY’KHa JUIsl HCTIOJIb30BaHUA B MPOPECCUsIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C HEM.
[IpuxnanHas 3HAYUMOCTh MAaTE€MaTWKH OOYCJIOBJIEHAa TEM, 4TO €€ IMpPEeIMETOM
ABIISIOTCA (PyHIaMEHTaJ bHbIE CTPYKTYphI HAILIETO MHpA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJJMYECTBEHHBIE  OTHOIICHUS, (YHKIHMOHAJIbHBIE 3aBUCMMOCTH UM  Kareropuu
HEONPENENEHHOCTH, OT NPOCTENUIINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, 10
JOCTaTOYHO CJIOXHBIX, HEOOXOIUMBIX /I PAa3BUTHA HAyYHBIX U TEXHOJIOTMYECKUX
uaei. be3 KOHKpETHbIX MareMaTHMYeCKUX 3HAHUM 3aTpyJHEHO NOHMMaHUE MPHUHIIUIIOB
YCTPOMCTBA M HMCHOJb30BaHUS COBPEMEHHON TEXHUKH, BOCHPHUATUE W HWHTEPIpPETALUS
pPa3HOOOpa3HOW  COUMAIbHOM, JKOHOMHUYECKOW, TMOJUTHYECKOW  HMH(POpMalUH,
Mano3(peKkTUBHA MOBCEIHEBHAS MPAKTUYECKas AeSITeNIbHOCTh. Bo MHOTHX chepax
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npodecCHOHAIBHON  N1eATeNbHOCTH TpeOYyIOTCS  YMEHHsSI  BBINOJHATH — PAacyEThl,
COCTAaBIISATH AJITOPUTMBI, IPUMEHATH (HOPMYJIbI, TIPOBOIUTH TEOMETPHUUECKIE U3MEPEHUS
U TOCTPOCHMs, YWUTaTh, O0OpabaThIBaTh, MHTEPIPETUPOBATE U  MPEACTABIATH
uHdopManMio B BHUAE TAOIUI, AuarpaMM U TpadUKOB, TMOHUMATh BEPOSTHOCTHBIN
XapakTep CIy4yalHbIX COOBITUH.

OnHOBpEMEHHO C pacuiupeHueM chep NpUMEHEHUs MaTeMaTUKd B COBPEMEHHOM
oOmiecTBe BCcE Oojee BaKHBIM CTAHOBUTCS MAaTEMaTWUYeCKUW CTHIIb MBIILUICHUS,
NPOSIBISIIOIIMIACS B OINpeNelI¢HHBIX YMCTBEHHBIX HaBBbIKax. B mporecce u3ydeHUs
MaTeMaTUKd B apceHajl MPUEMOB M METOIOB MBINIJICHUS YEJIOBEKa €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHAYKIUS U NEeAYKIHs, 0000IIeHNE U KOHKPETU3AllNs, aHATTU3 U
CUHTE3, KiaccupuKalMs U CUCTeMaTu3alus, abcTparupoBanue U aHajaorus. OObEKTbhI
MaTeMaTHYeCKUX YMO3aKIIOUeHHUN, TMpaBuia WX KOHCTPYHPOBAHUSA DPACKPBIBAIOT
MEXaHU3M  JIOTHUECKHX  TIOCTPOCHH,  CIIOCOOCTBYIOT  BBIpaOOTKE  yMEHUS
dbopMynupoBarb, 0OOCHOBBIBaTh W JIOKA3bIBATh CYXKJEHUS, TEM CaMbIM (OPMUPYIOT
JOTHYECKU  CTWIb  MBIIUICHHWs. Beaymas ponp NpUHAUICKUT MaTeMaTHKe
B (hOPMHUPOBAHUHU AITOPUTMUYECKON KOMIOHEHTHI MBIIIJICHUS U BOCIUTAHUU YMEHUN
JEUCTBOBaTh 1O 3aJaHHBIM  QJTOPUTMaM, COBEPIIECHCTBOBAaTh H3BECTHBHIC U
KOHCTPYUpOBaTh HOBBIC. B Tmpoliecce pemieHuss 3ajgad — OCHOBBI JJISl OpPTaHW3aluU
y4eOHON JESITeNIbHOCTH Ha YypOKax MaTeMaTWuKd — pa3BUBAIOTCA TBOpUYECKas U
MPUKJIATHAS CTOPOHBI MBIIIIJICHHS.

OOyuenune Mmaremaruke Aa€T BO3MOXKHOCTb pa3BUBATh y 0OydaroOIIUXCS TOYHYIO,
paloHaIbHY0 U WH(GOPMATHBHYIO peyb, YMEHHE OTOMpaTh HamOojee MOIXOSIINe
SI3BIKOBBIE, CHUMBOJIMYECKHE, TpadUyecKre CpPEACTBA JUIsl BBIPAKEHUS CYXKICHUU H
HATJIATHOTO X MPEICTABICHHUS.

Heo0xonuMbIM KOMIIOHEHTOM O0O0IIel KyJbTYphl B COBPEMEHHOM TOJIKOBAaHUU
SBIsieTCA  o0liee 3HAKOMCTBO €  METOJaMU  MO3HAHUSI  JCHCTBUTEIIBHOCTH,
NpeACTaBiIeHUEe O TPEeAMETEe M METOJA€ MaTeMaTHUKH, €ro OTIMYHUSIX OT METO/IOB
€CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOCHHOCTSAX MPUMEHEHHUS MaTEMATUKHU IS
pelIeHUs] HayuyHbIX U TMPUKIAAHBIX 3a7ad. TakuM 00pa3oM, MareMaTH4ecKoe
oOpa3oBaHre BHOCUT CBOM BKJIaJl B (hopMHpoOBaHUE 00IIEH KyIbTyphl YEIOBEKA.

N3yueHne maremMaTvkyd CIOCOOCTBYET 3CTETHYECKOMY BOCIHMTAHUIO YEJIOBEKA,
MOHUMAHUIO KPAacoThl M U3SIIECTBA MAaTEMaTHYECKUX PACCYXKICHUM, BOCIPHUSITHIO
reoMeTpUUeCcKux (HopM, YCBOCHUIO UIEH CUMMETPUH.

[IpuopurerneiMu  1iessiMu oOyueHuss Marematuke B 10-11 kmaccax Ha
yIIyOJIEHHOM YPOBHE MPOIOJKAIOT OCTABATHCS:

dbopMUpOBaHUE IICHTPAIBHBIX MAaTeMAaTHYCCKUX TMOHATUH (YHUCIIO0, BEIMYHMHA,
reoMeTpudeckas (Qurypa, TmepeMeHHas, BEpPOSTHOCTb, (DYyHKIMs, MPOU3BOIHAS,
UHTErpa), 00eCreynBarIINX MPEEeMCTBEHHOCTh U IEPCIEKTUBHOCTh MAaTEeMaTHue€CKOTO
00pa3oBaHuUs 00yYaIOIIUXCS;

NOJIBE/ICHUE O0YUAIONINXCS Ha IOCTYITHOM JJISI HUX YPOBHE K OCO3HAHHIO
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B3aMMOCBSI3M MaTEMATUKH U OKPYKAIOUIEr0 MHUPA, TOHUMAaHUIO MAaTEMaTUKHU KaK YacTH
o01el KyJabTyphl YEIOBEYECTBA;

pa3BUTHE WHTEUICKTYAJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEW oOydaromuxcs,
MO3HABATEILHOM AKTUBHOCTH, MCCJIENOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIILJICHUS,
MHTEpeca K U3YUEHUIO MaTeMaTHKH;

dopMupoBanue (PyHKIHMOHATLHON MaTEeMaTHYECKOW T'PAMOTHOCTH: yMEHUS
pacro3HaBaTh MaTeMAaTUUYECKUE AaCHeKThl B PEAIbHBIX JKU3HCHHBIX CHUTYalHsIX U
Opu  HW3YyYEHUHU JPYruX YYeOHBIX MPEAMETOB, TMPOSIBICHHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (POpMYJIMpPOBaTH MX Ha S3bIKE MaTEeMaTUKH U CO3/1aBaTh
MaTeMaTU4eCKue MOJIETM, NPUMEHSITh OCBOCHHBIM MaTreMaTW4YeCKHil — ammapar
JUISl PELICHUs] TPAKTUKO-OPUEHTUPOBAHHBIX 3aJ1a4, WHTEPHPETUPOBAThH U OLICHUBATh
MOJIyYEHHBIE PE3YJIbTaThI.

OCHOBHBIMH JIUHUAMH cofiepkaHusi marematuku B 10—11 kmaccax yrmyOnéHHOTO
YpOBHS  sABIAIOTCS: «Ymcrma ¥ BBIUMCIEHUS», «Anredpa» («Anredpanueckue
BBIPKEHU», « YPABHEHUS U HEPABEHCTBaY), «Hauana MaTemarnueckoro aHain3ay,
«Teomerpusi»  («l'eomerpuueckue ¢Gurypsl U ux  cBoiictBay, «M3mepeHue
TEOMETPUYECKUX BEIUYMH»), «BeposTHOocTh u craructuka». JlaHHbIE JUHUU
pa3BUBAIOTCA MapajlieIbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOW JIOTUKOM, OJHAKO
HE HE3aBHUCHUMO OJIHA OT JIPYyTOM, a B TECHOM KOHTAaKTE U B3aumonaeuctsuu. Kpome storo,
uxX OOBEAUHSET JIOTHYECKasi COCTABJISIONIAs, TPAJUIIMOHHO MPUCYIas MareMaThuke U
NPOHU3BIBAIONIAS BCE MareMaTHYeCKHe KypChl U COJEp)KareibHbIE JIMHUU.
CdopmymupoBannoe Bo PI'OC COO TpeboBaHME «yMEHHE ONEPUPOBATH MOHITHUSIMHU:
ONpEJEICHNE, AKCMOMa, TEOpeMa, CIEACTBUE, CBOMCTBO, MPHU3HAK, J10KA3aTelIbCTBO,
PaBHOCHWJIbHBIE (bopMyIUPOBKH, yMEHUE dbopmynupoBarb ~ 0OpaTHOE |
MPOTUBOMOJNIOKHOE ~ YTBEPXKACHUE, MPUBOAUTHL MPUMEPHI U  KOHTPIPUMEPHI,

UCIIONIB30BAaTh METOJ  MATEMATHYECKOW HWHIYKIMH, IPOBOAUTH JI0KA3aTEIbHBIE
paccyXIeHusi TMpU PpEIICHUH 3a7ad, OLEHHUBATh JIOTMYECKYIO MPABUIBHOCTH
pacCcy’KIeHu» OTHOCUTCS KO BCEM Y4YEOHbIM Kypcam, a (hOpMHpPOBAHUE JIOTHUYECKUX
YMEHUH pachpenensercss Mo BceM rojam oOydeHHs Ha YpOBHE CpPEIHEro OO0IIero
00pa3oBaHUsI.

B coorBerctBun ¢ ®I'OC COO maremaTuka sBISETCS 0043aTeIbHBIM MPEIMETOM
HA JaHHOM YpoBHe oOpa3oBanus. Hactosmelr mnporpaMMol 1o MareMaTHKe
npelycMaTpyuBaeTcsl U3ydyeHHe yuyeOHoro mnpeamera «Maremaruka» B paMKax TpEX
y4eOHBIX KypCOB: «AJreOpa u Hayajga MaTeMaTUYeCKOro aHalnu3ay, «l eoMeTpus»,
«BepoATHOCTh U cTaTUCTUKa». POPMUPOBAHKE JIOTUYECKUX YMEHHUH OCYILECTBIAECTCA
Ha MPOTSHKEHUU BCEX JIeT OO0y4deHUsl Ha ypOBHE cpefHero oOuiero oOpasoBaHusi, a
AJIEMEHTHI JIOTMKU BKJIIOYAIOTCS B COJEP)KaHME BCEX HA3BaHHBIX BBIIIE YUeOHBIX
KyPCOB.



Jlenaprament oOpazoBanus AaqMuHucTpanuu I. ExarepunOypra
MyHununaasHOe aBTOHOMHOE 00111e00pa3oBaTeIbHOE YIpexKAeHNue CpenHsisi obmeoopa3oBarenshas mxona Ne 36 um. MLII. Oxunnosa
620078, r. ExarepunOypr, yn. Mansimiesa, 134 texn. 8(343) 374-02-91,
e-mail: soch36@eduekb.ru

OO0miee KOMMYECTBO YAacOB MAaTeMAaTWKH Ha yrimyOneHHoM ypoBHe — 402 yaca:
B 10 xmacce — 204 yaca (6 yacoB B Hemento), B 11 kmacce — 198 gacoB (6 4acoB B
HEJIEIIO).

VYryOnieHHbIH YpOBEHb 00€CIICUNBACTCS 32 CUET Pean3allii 3JIEKTUBHBIX KYPCOB,
10 knacc — «Maremarnueckue uccienoBanus» (2 4. B Henento), 11 kinace — «Ilpaktukym
o reomerpun» (1 gac).
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VYJIBTATBI

1) rpaskaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTh TPAXKAAHCKOW TO3WUIUHA OOYyYarONIeroCs Kak aKTHBHOTO H
OTBETCTBEHHOTO YJICHA POCCHMCKOTO OOIIECTBA, MPEACTABICHHE O MaTeMaTHYeCKUX
OCHOBaX ()YHKITMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SBICHUN, TPOLETYP TPAKIAHCKOTO
oOmiecTBa (BbIOOPHI, OMPOCHL U IPYro€), yMEHHE B3aUMOJEICTBOBATh C COLMATbHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C WX (PYHKIUSIMU U HA3HAYCHHUEM;

2) NATPHOTHUYECKOTO BOCTIMTAHUSA:
c(hOpMUPOBAHHOCTh  POCCHUMCKOM  TpaKJAHCKOW HJICHTUYHOCTH,  YBaXXEHUS
K IIPOLIJIOMY U HACTOAILLIEMY POCCHUMCKOM MaTeMaTUKH, LEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSM POCCHMCKMX MAaTEMATHUKOB M POCCHUMCKOM MAaT€MaTHYECKOW IIKOJIbI,
HCIIOJIb30BaHME ITUX JOCTHXKEHUM B APYrUX HAyKax, TEXHOJOTUSIX, chepax SIKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUE JYXOBHBIX IICHHOCTEM pOCCHUUCKOTO Haponaa, cHOPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHMS, ATUYECKOTO IMIOBEJICHUS, CBS3aHHOIO C MPAKTHYECKUM
NPUMEHEHUEM JOCTHKEHUNW HAyKH M JIeATeIbHOCTHIO YYEHOro, OCO3HAHUE JUYHOIO
BKJIaJIa B TIOCTPOCHHE YCTOMUHNBOTO OYIYyIIIEro;

4) 3cTETHYeCKOr0 BOCIIUTAHMS:
3CTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYasg OCTETUKY MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajJad, pPEHICHUH, pPacCyXICHU, BOCIPUHUMYUBOCTD
K MaT€éMaTH4e€CKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) ¢dusuyeckoro BOCIMTAHMS:
c(hOpMUPOBAHHOCTh YMEHHS MPUMEHSAThH MaTeMaTHMYeCKHe 3HAHHUA B WHTEpecax
30pOBOTO M Oe3omacHoro oOpas3a KH3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3M0POBBIO (340pPOBOE MHTAaHHUE, COATAHCHUPOBAHHBIA PEXKUM 3aHATUH M OTABIXA,
perynsipaasi pu3nuecKasi akTUBHOCTD), (PH3UUECKOE COBEPILICHCTBOBAHNUE TP 3aHITHIX
CHOPTUBHO-03/10POBUTENIBHOM 1€ATEIbHOCTHIO;

6) TPy10BOIro BOCIIMTAHMSI:

TOTOBHOCTh K TPYAYy, OCO3HAHWE IIEHHOCTH TPYIOJIOOWS, HHTEPEC K Pa3TUIHBIM
chepam 1poeCCHOHAIBHON JCSATCIIBHOCTH, CBS3aHHBIM C MaTeMaTUKOH u e
NPWIOKCHUSIMH, YMEHUE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymieit mpodeccun u
peanu30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC IUIaHBI, TOTOBHOCTH M CIIOCOOHOCTH K
MaTeMaTHYeCKOMy OOpa3oBaHUI0O M CaMOOOpa30BaHUIO HA MPOTSIKEHUU BCECH KU3HH,
TOTOBHOCTh K aKTUBHOMY yYacTHIO B PEIICHHH MPAKTHYCCKUX 3a7ad MaTeMaTHIeCKOU
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HAIIpaBJICHHOCTH,
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7) 3KOJOrH4eCKOro BOCIIUTAHMS:
c(hOpPMHPOBAHHOCTH IKOJIOTHYCCKOW KYJIBTYPhI, TOHUMAHUE BIHMSHHUS COITHATBHO-
HSKOHOMHUYECKHX ITPOIIECCOB Ha COCTOSTHUE MPUPOTHON M COIUATIBLHOM Cpeibl, 0CO3HAHUE
100aTbHOTO  XapaKTepa DJKOJIOTHYECKHX TMPOOJeM, OpHUEHTAIUMs Ha TMPUMCHECHHE
MaTeMaTHYECKUX 3HAHWUW IS pemieHus 3agad B oO0JacTH OKpYXKalomieh Ccpesl,
IJJAHUPOBAHUE TTOCTYIKOB M OIICHKH MX BO3MOXKHBIX IOCIICICTBHH JJI OKpPYKaIOIICH
CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:
c(hopMHUPOBAaHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKW U OOIIECTBEHHOM MPAKTHUKH, TOHUMaHHE MAaTEMaTUYECKON HAayKW Kak
cepbl yeIoBEUECKOM MEATEIIBHOCTH, ATANOB €€ Pa3BUTHUS M 3HAUUMOCTH VISl Pa3BUTHS
[IUBUJIM3AIIAM, OBJIAJICHUE SI3bIKOM MATeMaTUKH W MaTeMaTHYeCKOM KYJIbTYypOM Kak
CpPEICTBOM  IO3HAHWUS  MHpPA, TOTOBHOCTh  OCYIIECTBISATH  MPOEKTHYIO U
HCCIIEOBATEIIbCKYIO JISATEIbHOCTh MHIUBHUAYAJIBLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJ/IBTATbI

B pesynbrare mzydeHus MaTeMaTHKW Ha YPOBHE CPEIHETr0 00IIero oOpa3oBaHus y
oOyuaromierocss OyayT chOpMUPOBaHBI IT03HABATEIbHBIE YHUBEPCAIbHBIC YUYEOHBIC
JENUCTBUSA, KOMMYHUKAaTHUBHBIE yHHUBEpCaJbHbIE Y4YeOHBbIC ICHCTBUA, pPETYISTUBHbBIC
yHUBEpCaIbHbIC YICOHbBIE TCHCTBUS, COBMECTHAS JACATEIHHOCTD.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE HeilCTBHUSA
ba3zoBble Jjoruyeckue AefMcTBU:

BBISIBIIATH W XapaKTEpU30BaThb CYUIECTBEHHBIE MPU3HAKM MAaTeMaTHYE€CKHX
00BEKTOB, TOHSATUN, OTHOMICHWN MEXAY MOHATHUSAMHU, (HOPMYIUPOBATH OIMpPENCIICHUS
NOHATHUH, yCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KJIacCU(PUKALKUKA, OCHOBAHUS JUJIS
000011IeHNs U CPAaBHEHMUSI, KPUTEPUHU TTPOBOAMMOTO aHAIN3a;

BOCIIPUHUMATh, (DOPMYJIUPOBATh U MPEOOPa30BbIBATH CYKIACHHS: YTBEPAUTEIbHBIE
U OTpUIIATeNIbHbIC, EIMHUYHBIC, YACTHBIE U 00IINE, YCIOBHBIE;

BBISIBJIAITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS
B (Qakrax, JaHHBIX, HAONIONEHUSX U YTBEPKICHUSX, MpeasiaraTb KPUTEPUH IS
BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JieNaTh BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
MHAYKTUBHBIX YMO3aKIIOUEHHUM, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IIPOBOAUTH CAMOCTOATENBHO JIOKA3aTeIbCTBA MATEMaTUYECKUX YTBEPKIACHUI
(OpsiMble U OT MPOTUBHOIO), BBICTPAUBATh APryMEHTAILMIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBL;

BBIOMpPATh CMIOCO0 pelieHus: yueOHOM 3ama4uu (CpaBHUBATh HECKOJIBKO BapHUAHTOB
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pelieHus, BbIOUpaTs Haubosee MOAXOAAUI ¢ YUYETOM CaMOCTOATEIbHO BbIJIEICHHBIX
KPUTEPUEB).
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Ba3oBble uccienoBarejbcKkHe A1eCTBUSA:
WCITOJIB30BaTh  BOIMPOCHI KaK HCCIIEIOBATEIbCKUN  MHCTPYMEHT
Oo3HaHMA, (POPMYITUPOBATH BOTIPOCHI, (DUKCUPYIOITUE TPOTHUBOpEUHE, TPoOIeMYy,
yCTaHABIMBATh HCKOMOE M TaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO
MO3UIINI0, MHCHHE; IIPOBOJIUTh CAMOCTOSTEIBLHO  CIUIAaHUPOBAHHBIN
AKCIICPUMECHT, HCClIe0BaHue
10 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBbeKTa, SIBICHHUS, IpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00BEKTaMH, SIBICHUSIMH, TIPOTICCCAMU;
CaMOCTOSITCIIbHO  (pOpMYIIMpOBaTh OOOOINEHUS M BBIBOABI 110 pe3yibraram
MIPOBEIEHHOTO HAOIIOJCHUS, WCCICIOBAaHUS, OIICHUBATH JIOCTOBEPHOCTH IMONYYCHHBIX
PEe3yJIBTaTOB, BEIBOJAOB M O00OIICHUI;
IIPOTHO3UPOBATh  BO3MOXKHOE pa3BUTHE TpoOIlecca, a TakKe BBIABUTATH
MIPEATIONOKECHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ undgopmanmeii:

BBISIBJIATH Ae(PUIMUTHI HH(GOPMAIIUH, JaHHBIX, HEOOXOIUMBIX JJIsl OTBETA Ha BOIIPOC
U JI7IS1 peIIeHHUS 3a/1a9H;

BbIOMpaTh MH(OPMAIIMIO U3 UCTOYHUKOB Pa3INYHBIX UCTOYHUKOB, aHAIU3UPOBATh,
CHUCTEMAaTU3UPOBaTh W HHTEPIPETUPOBATh MHPOPMAIMIO PA3TUYHBIX BUIOB U (HopMm
IpEJCTaBICHNUS;

CTPYKTYpUpOBaTh HH(OpPMaLMIO, MPEICTaBIsATh €€ B pa3IuuHbIX (opmax,
WUTIOCTPUPOBATh rpauyeCcKy;

OLIEHMBaTh HAJIEKHOCTh MH(OPMALMU MO CAMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

KommyHuKaTHBHBIE YHHBEPCAJIbHbIe Y4eOHbIE 1eCTBHS:

BOCIPUHUMATh U (DOPMYTUpOBaTh CYXACHHS B COOTBETCTBUU C YCJOBHSIMH U
HEeJSIMU OOILEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHs MO XOMy pelIeHHs 3aJa4d, KOMMEHTUPOBATh
NOJYYEHHBIN PE3yJIbTar;

B XOI€ OOCYXIEHHUs 3aJaBaTb BOIPOCHI IO CYILIECTBY OOCYXIAEMON TEMBI,
npoOaemMbl, pelaeMoil 3ajauu, BBICKAa3bIBaTh WJICH, HALIEJICHHBIC Ha TOUCK pEIIeHUs,
COTOCTAaBIATh CBOM CYXACHUA C CYXKICHHSIMH JPYTMX YYacTHHUKOB JHANOra,
00OHapy>KMBaTh Pa3IMuMe U CXOJICTBO MO3UIIMN, B KOPPEKTHOU (popme hopMynupoBarh
pa3HoIIacusi, CBOU BO3PAKEHUS;

NPEICTaBIATh PE3yJIbTaTbl pPEIICHUS 3a/ladd, SKCIEPHUMEHTa, HCCIeI0BaHMs,
IPOEKTa, CaMOCTOSTENIBHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4E€TOM 3ajad
Ipe3eHTAIMH U OCOOCHHOCTEN ayUTOPUH.

PeryasiTuBHbBIC YHHBEPCAJIbHbIE YYeOHbIE NeiiCTBHUSA
Camoopranuszanus:
COCTaBIIITh IUJIAaH, AJTOPUTM pEIICHUs 3aJaud, BHIOMPATh CIOCOO PEIICHUS C
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y4€TOM HMMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BapUAHThI PEIICHUI ¢ y4€TOM HOBOUM MH(pOpMAIUH.
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CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMHU IO3HABATEJILHOM pPEeQIIEKCUU KaK OCO3HAHUSI COBEPIIAEMbIX
JNEeUCTBUH W MBICIUTEIBHBIX IPOIECCOB, WX Ppe3ylIbTaroB, BIAJETh CIOCOOaAMU
CaMONPOBEPKH, CAMOKOHTPOJI MPOLECCA M pe3yjbTara PEHIEHUs MaTreMaTH4eCKOu
3a/1a4u;

MPEIBUJICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PEIICHUW 3aJ1a4H,
BHOCHUTh KOPPEKTHUBBI B JICATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, JIaHHBIX,
HaWJICHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHHWBAaTh COOTBETCTBHE pe3yJbTaTa IEIH U YCJIOBHUSAM, OOBSCHITH MPUYUHBI
JTOCTYIKEHUSI WJIM HEJOCTWIKEHUSI PE3YJIbTaTOB JIEATCIBHOCTH, HAXOAWUTh OIIHOKY,
JIaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eSITEILHOCTD:

NOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW U UHIMBHUIyaIbHOU PabOTHI
OpU peleHUH Yy4deOHBIX 3a/Ja4, NPUHUMATh 1€Jb COBMECTHOM JEATEIbHOCTH,
IUIAHUPOBAaTh OPraHM3allMl0 COBMECTHOW paloThl, paclpenessaTb BHIbBI padoT,
JIOTOBAapUBaTbCs, OOCYXKJIaThb MpPOLECC U pe3yaprar paboTbl, 00001aTh MHEHUS
HECKOJIBKHUX JIIO/ICH;

y4acTBOBATh B IPyNIOBBIX (hopMax paboThl (00CyX1eHNs, 0OMEH MHEHUIA,
«MO3rOBBI€ IITYPMbD» M WHBIE), BBINOJHITH CBOIO YacTh pabOThl U KOOPAMHUPOBATH
CBOM JICHCTBMS C JAPYTMMH 4YI€HaMU KOMaHbl, OLICHMBATh Ka4eCTBO CBOEIO BKJIAJA B
001U TPOAYKT 1O KPUTEPHSIM, CHOPMYIUPOBAHHBIM YUACTHUKAMU B3aUMOJEHCTBUS.

IlpenmeTHble pe3yabTarbl OCBOEHHUS (enepanabHOl pabodueil  Mmporpammsl
0 MaTeMaTUKe MPEACTABIEHBI MO rojgaM OOyuYeHHUs B paMKaxX OTIEJbHBIX Y4EOHBIX
KypPCOB B COOTBETCTBYIOIIMX pa3ieiax HACTOSIIECH MpOrpaMMBl.



Jlenaprament oOpazoBanus AaqMuHucTpanuu I. ExarepunOypra
MyHHIHIATEHOE aBTOHOMHOE 00111e00pa30BaTebHOE yUPEKACHHE CpenHsist obmeodpasosarensHast mkoiaa Ne 36 um. M.I1. OnuanoBa
620078, r. ExarepunOypr, yn. Mansimiesa, 134 texn. 8(343) 374-02-91,
e-mail: soch36@eduekb.ru

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

INOACHUTEJBHASA 3AIINCKA

Y4eOHbIi Kypc «Anredpa W Hadajga MaTeMaTHYeCKOTO aHAJIHM3ay SIBIISCTCS OIHUM
u3 Hambosee 3HAYMMBIX B MPOrpaMMe CPEeIHero oO0Imero oOpa3oBaHUs, MOCKOIBKY, C
OJTHOM CTOPOHBI, OH OOCCIEYMBACT HMHCTPYMEHTAJIbHYIO 0a3y /Isd HM3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYroil CTOPOHBI, (POPMUPYET IJIOTHUECKOE U
a0CTpaKTHOE MEBIIUICHHE OOydJalImuXCcs Ha YPOBHE, HEOOXOMUMOM JUIsl OCBOCHHS
WHPOPMATHUKH, OOIIECTBO3SHAHUS, WCTOPUHU, CIOBECHOCTH U JAPYTUX JAWCIMILIINH.
B pamkax maHHOTO y4ueOHOTo Kypca OOydaromuecs OBJIAJICBAIOT YHHBEPCAIbHBIM
S3BIKOM  COBPEMCHHOW  HayKd, KoTopas (OpMyJIHpPyeT CBOM  JOCTHIKCHHS B
MaTeMaTuueckou dopme.

VY4eOHbIil Kypc anreOpbl ¥ Hauaja MaTeMaTUYECKOTO aHAIM3a 3aKJIaIbIBAET OCHOBY
JUIS  YCIICIITHOTO OBJAJCHUS 3aKOHAMHU (PU3UKH, XUMHUW, OWOJIOTHH, TOHUMAHUS
OCHOBHBIX TEHJCHIIMN pa3BUTHS JKOHOMHKA U OOIIECTBEHHOH >KM3HU, IO3BOJISET
OPHUCHTHUPOBATHCSI B COBPEMEHHBIX IHM(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO MCIIOIB30BaTh UX JJIS JaTbHEHUIEro 00pa30oBaHMs U B TIOBCETHEBHOM JKU3HHU.
B T0 x&e Bpems oBmameHne  aOCTPaKTHBIMH W JIOTUYECKH CTPOTHMH
KOHCTPYKIIUSIMHM aJITeOpbl 1 MaTEMaTHYECKOTO aHalli3a Pa3BHBACT YMCHHE HAXOIWUTh
3aKOHOMEPHOCTU, OOOCHOBBIBATh UCTUHHOCTD, TIOKA3bIBaTh YTBEPHKICHUS C TIOMOIIBIO
WHIYKIIUU U PacCyXJaTh AEAYKTHBHO, MUCIOJB30BaTh 0000IICHNE W KOHKPETH3AIUIO,
abcTparupoBaHue U aHAJIOTHIO, dopMuUpyeT  KpeaTHBHOE M KPUTHYECCKOE
MBIIIIJICHUE.

B xone m3ydyenus yaueOHOTO Kypca « Anredpa 1 Hayajia MaTeMaTHIECKOTO aHATH3ay
oOydaromuecsi  TMOJYYalOT  HOBBIM  ONBIT  pEIIEHWS  NPUKIAJHBIX  3ajad,
CaMOCTOSTEIILHOTO TMOCTPOCHUS MaTeMaTHYSCKUX MOJCICH peaNbHBIX CHTYyAIlUi,
UHTEPIIPETAlMA TOMYyUYEHHBIX PEIICHHUA, 3HAKOMSTCS C MpUMepaMH MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U UCKYCCTBE, C BBIJAIONUMUCS MaTEMaTHIEeCKUMU
OTKPBITHUSMH U WX aBTOPaMHU.

Y4eOHblli Kypc 00JagacT 3HAYUTENbHBIM BOCIUTATEIBHBIM IOTEHIIUAIOM,
KOTOPBIM ~ pealn3yeTrcsi Kak uepe3 Y4eOHbI Marepuas, CIOCOOCTBYIOIIUI
(GbOpPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS, TaK M 4Yepe3 ChenupuKky ydeOHOU
NESTENBHOCTH,  TpeOylomel  MPOMOIDKUTEIBHOM  KOHIICHTpAIIMM  BHHUMAHWS,
CaMOCTOSTEIbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 3a MOJTYYSHHBIA PE3yJIbTaT.

B ocHoBe Meromuku oOydeHHs anreOpe W HadajlaM MaTeMaTHYeCKOro aHaiu3a
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JICKHUT JIEATETbHOCTHBIN MPUHIIUT 00yYEeHHUS.

B crpykrype yueOHOro kypca «AnreOpa M Havyajla MaTeMaTHYECKOTO aHAIN3a»
BBIJICJICHBl  CIIEYIONIME  COJEpXkKaTelbHO-METOoAuYeckue JiuHuu: «Yucna wu
BBIYUCIICHUSY,

«Dynkun u rpadukn», « YpaBHEHHs 1 HEpaBeHCTBa», «Havyana MareMaTnieckoro
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aHanuza», «MHoXkecTBa U JIOrMKa». Bce OCHOBHBIE copepkKareabHO-METOAMYECKHE
JUHUMA HU3Y4alOTCs Ha MPOTSHKEHUH JBYX JIET OOyueHHUsS Ha ypOBHE CPEIHEro OO0IIero
o0pa30BaHUs, €CTECTBEHHO JOMOHSS APYT APYra U MOCTEIEHHO HACHIIIAsICh HOBBIMH
TemMaMHu U pasfenamu. JlaHHBIA y4ueOHBIN Kypc SIBISI€TCS MHTETPAaTUBHBIM, MOCKOJIbKY
o0beuHSET B cebe comepikaHne HECKOIbKUX MAaTeMaTHUeCKHX JUCIHUIUINH, TAKUX Kak
anredbpa, = TPUTOHOMETpHUS,  MaTeMarTMYeCKUW  aHalIM3, TEOpUs  MHOXKECTB,
mareMaThueckasi jJoruka u apyrue. [lo mepe Toro xak oOydarouiuecs: OBIaJeBarOT BCE
OoJiee MUPOKUM MaTeMaTHYECKUM alllaparoM, y HUX MOCIeI0BaTeIbHO (hOpMUPYETCS U
COBEpIICHCTBYETCS YMEHUE CTPOUTh MaTeMaTU4YeCKyl MOZENb PEalbHOM CHUTyaluu,
OPUMEHATh 3HAHUS, TOJNyYCHHbIE MPH HW3YYEHHH YYEOHOTO Kypca, s pelIeHHs
CaMOCTOSITENIBHO  C(POPMYJIMPOBAaHHOM  MaTeMaTM4ecKOM  3adadd, a  3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

ConepkatenbHO-MeTOIMYECKass JUHUS «Yuciaa ©W  BBIYHCICHUS) 3aBEpIIACT
(opMUpOBaHUE HABBIKOB HCIIOJIB30BAaHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAUaTO Ha YPOBHE OCHOBHOTO 00miero oOpasoBanus. Ha ypoBHe cpemHero ooOImiero
oOpa3oBaHHus 0c000€ BHHMAaHHE YICIACTCS (POPMHUPOBAHHIO HABBIKOB PAIlMOHATBHBIX
BBIUMCJICHUH, BKJIIOYAIOUNIMX B ce0sl MCMOJB30BaHUE Pa3IMUYHBIX (OpPM 3alMcCH Yucia,
YMEHHE JeJaTh MPHUKUAKY, BBINOJHATH NPUOMMKEHHBIE BBIUMCICHUS, OIICHUBATH
YHCIIOBBIE BBIpAKEHUS, paboTaTh C MareMaTUUYEeCKUMH KOHCTaHTAMH. 3HAKOMbIE
00yyYaronmMcsi MHOXKECTBA HaTypajbHBIX, IIEJbIX, PAIMOHATBHBIX U JEHCTBUTEIbHBIX
Yrcell JOMOJHAIOTCS MHOKECTBOM KOMIUIEKCHBIX YHCEN. B KaKI0oM M3 3THX MHOXKECTB
paccMaTpuBarOTCsl CBOMCTBEHHbIE €My CHeUM(pHUUECKHe 3aJaud U ONepalyuu: JIeJICHHUE
HAIlell0, OMEPUPOBAHUE OCTaTKaMHM Ha MHOXECTBE IIETBIX YMCEel, 0COObIe CBOMCTBA
palMoHaJIbHBIX U HMPpalMOHAIBHBIX YHCEN, apu(METUUYECKUE OIepalu, a TaKKe
U3BJICUCHUE KOPHS HATypaJbHOM CTENEHM Ha MHOMXECTBE KOMIUIEKCHBIX YHCEI.
bnarogaps mocieOBaTENbHOMY pACIIMPEHUIO Kpyra HCHOJb3yeMbIX YHCET W
3HAKOMCTBY C BO3MOXHOCTSMU HMX IPHUMEHEHUs JJs pElICHHUs pPAa3IMYHBbIX 3aj]a4y
dopmMupyeTcst IpeCTaBICHHE O EAWHCTBE MaTeMaTWKH Kak HayKu U €€ poiiu B
IOCTPOCHUM MOJEJIE peajbHOr0 MHpa, IIMPOKO HCIONB3YIOTCS 0000IeHue |
KOHKpETHU3aLIUA.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PeaM3yeTcsl Ha MPOTSHKEHUH BCEro O0yYeHHS
Ha YPOBHE CpEIHEro o01ero oopazoBaHusi, OCKOJIbKY B KaKJoM pazzeine [Iporpammsl
IPEeIyCMOTPEHO pEILICHHE COOTBETCTBYIOMIMX 3aj1ad. B pesynsrate oOydaromiuecs
OBIIAZICBAIOT PA3NWYHBIMH METOJAaMH PEUICHHUS pPalUOHAIBHBIX, HPPalMOHAIBHBIX,
NOKa3aTeIbHBIX, JOrapu(MUYECKUX U TPUTOHOMETPUUECKUX YpPaBHEHHM, HEPABEHCTB U
CHUCTEM, a TakXKe 3aJay, CoAepKaluxX mapameTpbl. [lomydeHHbIE YMEHHUS IIUPOKO
UCTOJIB3YIOTCS PU UCCIIEAOBAaHNN (DYHKIUI C MOMOIIBIO MPOU3BOIHOM, pU pEIICHUN
NPUKJIATHBIX 3aad U 3a/lad Ha HAXOXKJIEHHWE HAUOONbIINX M HAaUMEHBIINX 3HAUYCHUMN
¢bynkuuu. J[aHHas copeprkaTelbHAsl JIMHUSA BKJIIOYAEeT B cels Takxke (HOpMHpPOBAHUE
YMEHHUH BBINOJHATH pacd€rel 1o QopmynaM, mOpeodpa3oBaHUs PpPalUOHAIBHBIX,
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VPPALUOHAIBHBIX U TPUTOHOMETPUUECKHUX BBIPAKEHUN, a TAK)KE BBIPAKECHU,
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COJEpKAIllUX CTemeHu u Jjorapudmel. brarogaps wu3ydeHuto anredGpandyecKkoro
MaTepuaga MPOUCXOAUT JalbHEHIIee Pa3BUTHE AITOPUTMUYECKOTO U aOCTPaKTHOIO
MBIIIUICHUST  O0y4aromuxcs, (OPMHUPYIOTCS HaBBIKM JIETYKTUBHBIX PaCCyKJICHHM,
paboThI ¢ CUMBOJILHBIMU (pOpMaMU, MPEACTABICHUS 3aKOHOMEPHOCTEHN U 3aBUCUMOCTEN
B BUJIC PAaBEHCTB W  HEpaBeHCTB.  AnrebOpa npeayaraet 3 pexTUBHBIE
WHCTPYMEHTHI JJI1 PELIEHUsI MPAKTUUYECKUX U €CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIVISAHO
JEMOHCTPHUPYET CBOM BO3MOXKHOCTH KaK S13bIKA HAYKHU.

ConepxarenbHo-MeToauueckass JUHUS — «DYyHKIMM W TpaduKW»  TECHO
NeperieTaeTcsl ¢ APYTUMH JTUHUSMHA YYEeOHOTO Kypca, TOCKOJIbKY B KAKOM-TO CMBICTIE
3a71aéT  TMOCNEAOBAaTEIbHOCTh  M3Yy4YeHHMs  Marepuana. 3ydyeHwe  cTeneHHOM,
MOKa3aTeIbHOM, JIOTapu(PMUUECKOW W TPUTOHOMETPUYECKUX (DYHKIIHM, WX CBOWCTB U
rpauKoB, HCMONb30BaHUE (QYHKUMN Uil pelIeHus 3ajJad W3 JpYrux y4deOHbIX
IIPEAMETOB U PEATIBHOM JKM3HU TECHO CBA3aHO KaK C MaTeMaTH4Ye€CKUM aHaJIUu30M, TaK U
C pellleHueM YypaBHEHMH M HepaBeHCTB. [Ipu sToM Oo0ibllIOe BHUMaHHE YAENAETCS
(GOpMUPOBAHUIO YMEHHs BbIpaXarbh (OpMyJaMU 3aBHCUMOCTH MEXKIY pPa3IU4YHBIMU
BEJIMYMHAMH, MCCIIEAOBATh MOJyYeHHbIC (DYHKIIMH, CTPOUTh UX rpaduku. Marepuan
3TOW COAEPKATENBHON JIMHUM HALEJIEH HAa Pa3BUTHE YMEHUN U HABBIKOB, O3BOJISOIINX
BBIPA)KATh 3aBUCUMOCTH MEXJY BEIMYMHAMH B Pa3IMYHON (DOpMe: aHaJTUTHUYECKOM,
rpaduueckoii u cioBecHOU. Ero n3yueHue cmocoOCTBYET Pa3BUTHUIO AJITOPUTMUYECKOTO
MBIIUICHUS, CTIOCOOHOCTH K 000OIIEHUIO U KOHKPETU3AIINH, UCTIOJIb30BAHUIO aHAJIOTUMA.

ConepxxarenbHass nuHuA «Hayana MareMarnyeckoro aHaiau3a» IO3BOJISET
CYLIECTBEHHO pAacCIIUPUTh KPYr KakKk MaTeMaTHYeCKHUX, TaK W MNPUKIAAHBIX 3ajad,
JOCTYIIHBIX 00y4YaroIUMCsl, TaK KaK y HUX TMOSBISIETCS BOBMOXHOCTh CTPOUTH TpaduKku
CIOXKHBIX (PYHKIIMH, OTPENCISITh UX HAUOOJBIINE U HAUMEHBIITNE 3HAYCHH S, BBIYUCIISATh
wiomwaan GuUryp u oObEMBI Tell, HAXOAUTh CKOPOCTH U YCKOPEHHs mpoiieccoB. [lanHas
coliepaTesbHas JIMHUS OTKPBIBAET HOBbIE BO3MOXKHOCTHU MOCTPOEHUSI MAaTEMATUUECKUX
MOJIeJIell peanbHbIX CUTyalluid, TO3BOJIIET HAXOAUTh HAWJIy4yllee pPEIICHHE B
NPUKIAIHBIX, B TOM YHCIIE COIMAJIbHO-OKOHOMHUYECKHX, 3aJadyax. 3HAKOMCTBO C
OCHOBaMH MaTEMaTUYeCKOro aHallu3a CIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOTO,
(OpManbHO-JIOTUYECKOTO W KPEaTMBHOTO MBINUIEHUS, (POPMUPOBAHUIO yMEHUUN
pacro3HaBaTh MpPOSIBICHUS 3aKOHOB MareéMarTuKd B HAayKe, TEXHUKE U HCKYCCTBE.
OOyuaronuecs y3HaIOT O BBIJAIOIIMXCS pe3yJbTarax, IMOJIYYEHHBIX B XOJ€ pa3BUTHUS
MaTeMaTUKHU KaK HayKu, 1 00 UX aBTOpax.

ConepxarenbHO-MeTOANYECKass JTHHUS «MHOXECTBa M JIOTHKA» BKIIOYACT B ce0s
AJIEMEHTBl TEOPUU MHOXKECTB M MAT€MaTUYECKOW JIOTHMKHU. TeopeTHKO-MHOKECTBEHHbBIE
NPEACTABICHUS IPOHU3BIBAIOT BECh KypC IIKOJBbHOW MAaTEMaTUKU W MPEAJIararoT
Hanboyiee yHHBEpPCAJbHBIA S3bIK, OOBEAMHSAIOMIMN BCE pa3leibl MaTeMaTUKU U e
OPWIOKEHUM, OHHM CBSI3BIBAIOT pa3HbIE MATEMaTHYEeCKUE JUCLUMIUIMHBI W HX
OpUJIOKEHUsT B equHoe 1enoe. [loaToMy BakHO NaTh BO3MOXHOCTH OOyYaroIIeMycs
MOHUMAaTh  TEOPETUKO-MHOKECTBEHHBIM  SI3bIK ~ COBPEMEHHOW  MaTeMaTUKH U
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JUISl BBIPQXKEHUSI CBOUX MbICTEH. [[pyruM Ba)KHBIM MPU3HAKOM MAaT€MaTHUKH KaK HAyKH
cleayeT TpU3HATh CBOWCTBEHHYIO €M CTpOrocTb OOOCHOBAaHUW U  CJICIOBAaHHE
ONpEECNEHHBIM MpPaBUJIaM IOCTPOCHUS J0Ka3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTAMU
MaTE€MaTUYeCKOM  JIOTUKM  CIOCOOCTBYET  Pa3BUTUIO  JIOTUYECKOTO  MBIIUICHUS
00y4aromuxcsi, MO3BOISET UM CTPOUTH CBOM PACCYXKICHUS HAa OCHOBE JIOTMUECKHUX
npaBui1, GOPMUPYET HABBIKA KPUTUIECKOTO MBITTUICHHUS.

B yue6HOM Kypce «Anrebpa u Hadyana MaTeMaTUYECKOro aHaJIN3a» MPUCYTCTBYIOT
OCHOBBI MAaTE€MAaTHUYECKOTO0 MOJCIUPOBAHUS, KOTOpPbIE MPHU3BaHbI CIIOCOOCTBOBATH
(GbOpMUPOBAHUIO HABBIKOB TMOCTPOEHHUS MOJENCH pealbHBbIX CUTYaIMHd, HUCCIET0BAHUS
9TUX MOJENeH ¢ TOMOIIBIO ammapara aireOpbl W MaTeMaTUYeCKOTO aHaju3a,
WHTEpIIPETALNK TIOJYYEHHBIX pe3yiabTaroB. Takue 3ajjaHus BIUIETEHBI B KOXIbIA U3
pasnernoB MPOTpaMMbl, TMOCKOJIBKY BECh Marepuan Y4eOHOro Kypca IIHPOKO
UCTIONB3YEeTCA Il pEeUIeHUs NOpUKIaAHbIX 3anad. [Ipu  pelreHHM  peanbHBIX
MPaKTUYECKUX 3a7ad OOydYaroluecs pa3BUBAIOT HAOIIONATEIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, aOCTparupoBarbCs, HCIOJIB30BaTh aHAJIOTHI0, 0000mare u
KOHKpPETU3UpPOBaTh mpodiemy. [lesTenbHOCTh 1Mo (OPMUPOBAHUIO HABBIKOB PEILICHUS
MPUKJIAJAHBIX 33]7]a4 OpraHU3yeTcs B IPOliecce U3yUeHHUs BCEX TEM yU4eOHOro Kypca
«Anrebpa 1 Hauajga MaTeMaTUYECKOTO aHAIIA3a.

Ha usydenue ydeOHOTO Kypca «AnreOpa ¥ Hadaja MaTEMaTHYECKOTO aHAIA3ay
otBoauTcsa 272 4vaca: B 10 xiacce — 102 yacoB (3 vaca B Heneno), B 11 kiacce — 99
yacoB (3 yaca B HEZIEIIO).

COAEPKXAHUE OBYYEHUA
10 KITACC

Yucsa 1 BBIYMCJICHUSA

Panmmonansubie uyucna. OOBIKHOBEHHBIE U JIECATUYHBIC JPOOU, MPOIEHTHI,
OeckoHeuHble nepuoanueckue podu. [lpumenenne apodeit U MPOIEHTOB sl PEIICHUS
MPUKJIAAHBIX 33/1a4 U3 PA3JUYHbIX OTPACIEH 3HAHUN U PEAIbHOMN KU3HU.

JlelictBuTenpHble  uyKcia.  PanvoHanpHBlE WM UMPPAUMOHAIBHBIE  YHUCIIA.
Apudmerrnueckue onepamuu ¢ JeHCTBUTEIBHBIMU YnuciaMu. Moysib AE€HCTBUTEIBHOTO
yuclia U ero cBoicTBa. [IpubnmkEHHbIE BbIUMUCIEHUS, MTpaBUjia OKPYIIICHUS, TPUKUIKA
Y OLICHKA PEe3yJIbTaTa BHIYUCICHUN.

Crenenb ¢ nenbIM nokasareiaeM. bunom Herorona. Mcronb3oBaHMe NMOAXOISIICH
dbopMBbI 3amMCH JEHCTBUTENBHBIX YHCET MJIs PEIICHHWs] TMPAKTHUYECKUX 3a7ad |
MPEJCTABJICHUS TaHHBIX.

ApupmMernyeckuii KOpeHb HaTypaJIbHOW CTENEHU U €r0 CBOMCTBA.

Crenenp ¢  pallMOHAJIBHBIM  T[OKa3aTeaeM ¢ €€ CBOICTBa, CTENEHb
C JCHUCTBUTEIILHBIM [10KA3aTEIIEM.



Jlenaprament oOpazoBanus AaqMuHucTpanuu I. ExarepunOypra
MyHununaasHOe aBTOHOMHOE 00111e00pa3oBaTeIbHOE YIpexKAeHNue CpenHsisi obmeoopa3oBarenshas mxona Ne 36 um. MLII. Oxunnosa
620078, r. ExarepunOypr, yn. Mansimiesa, 134 texn. 8(343) 374-02-91,
e-mail: soch36@eduekb.ru

Jlorapudm uyumcna. CpoiictBa sorapudma. JlecaTuuHble U HaATypasibHbIC
Jorapu@mel.
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CHHyC, KOCHUHYC, TaHI€HC, KOTAHI'€HC YHUCJIOBOIO aprymMeHTra. ApKCHHYC,
APKKOCHHYC M ApKTaHI'€HC YMCJIOBOTO ApryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxxnecTBa M TOXKIECTBEHHbIE MPeoOpa3oBaHUs. YpaBHEHHE, KOPEHb ypaBHEHHUS.
PaBHOCHIIBHBIE ypaBHEHUS M ypaBHEHHMs-CIEACTBUA. HepaBeHCTBO, pemieHue
HEPaBEHCTBA.

OCHOBHBIE METONBI pEUIEHUs LEIbIX U JIpPOOHO-pallMOHANBHBIX YpaBHEHUH U
HEPABEHCTB. MHOrOWIECHBI OT OHOM MEPEMEHHOM. /esleHrne MHOTOWIEHA HA MHOTOYJIEH
c octarkoM. Teopema be3y. MHorousnens ¢ uensiMu kodpdunrienramu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH, COIEPIKALUX CTENIEHU U KOPHHU.

HppaunoHaneHblie ypaBHEHMs. OCHOBHBIE METOABI PELICHUS HPPALUOHAIBHBIX
YPaBHEHH.

IlokazarenpHble ypaBHEHMSA. (OCHOBHBIE METOABI PEHICHHsS IOKAa3aTEIbHBIX
YPaBHEHHUM.

[IpeoOpa3oBaHue BbIpaXKEHUN, COAEPKAIINX JIOTAPUPMBI.

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METObI PEHICHUS JIOTAPUDMHUUECCKUX
YPaBHEHUM.

OcCHOBHBIE TPUTOHOMETPUUECKUE hopmybI.

[IpeoOpazoBanre TPUTOHOMETPUUYECKUX BBIpAXKEHHUH. PereHne TpUroHoMeTpudeCcKux
YPaBHEHUM.

Pemenne cucreM JMHEWHBIX YpaBHEHHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHHI. OnpenenuTens MaTpulbl 2X2, ero TeOMETPUUYECKH CMBICT U CBOMCTBA,
BBIUMCIICHUE €r0 3HAUYE€HHUs, NPUMEHEHHE OMNPEICIUTENS] 1 PEUICHUS CUCTEMBI
JIMHEWHBIX ypaBHEHUU. PelnieHune mpuKiIagHbIX 3a7a4 C MOMOIIBIK CUCTEMBbI JIMHEMHBIX
ypaBHeHuil. MccnenoBaHWE€ TOCTPOEHHOW MOAEIM C IOMOIIBKD  MATpUIl H
OITPEIICIIUTEIIEH.

[TocTpoeHne mareMarM4eCcKUX MOJACIEH pealbHOM CUTyalud C TIOMOIIBIO
ypaBHEHH W HepaBeHCTB. [IprumMeHeHME ypaBHEHUNW W HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a/1a4 U 3a7a4 U3 Pa3INvHbIX 00JlacTell HayKH U peaabHOM KU3HU.

POyHKkuuu U rpadpuku

OyHkius, cnocobbl 3amaHus  GyHKuud. B3aumHO oOpaTHbie  (DPYyHKIHH.
Kommnozunus dynxmuit. [paduk pynkiuu. SnemMenTapHbie mpeodpa3oBaHus rpadukoB
byHKIUH.

Ob6nacte omnpeneneHuss M MHOXKECTBO 3HauyeHud @yHkuouu. Hymm dyHKuuu.
[IpomexxyTku 3HaKomocTosHCTBa. YETHbie W HeuéTHble (QyHkiuu. llepuoanueckue
¢ynkuun. IIpoMexxyTKu MOHOTOHHOCTH (QYHKUMA. MaKCUMyMbl W MHHHUMYMBI
dbynkuun. Haubosnpliiiee 1 HaMeHblee 3HaUeHUS (DyHKIIMU Ha TTPOMEKYTKE.

JluneitHasi, KBajgparuuHas © JpOOHO-TMHEWHas (QyHKOHH. DJIeMEHTapHOE
UCCJIeIOBaHUE U TTOCTPOCHUE UX TPa(UKOB.
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CreneHHas (bYHKI_[I/IfI C HaTypaJIbHBIM H ICJIBbIM IIOKA3aTCJICM. Eé cBoiictBa 1
rpaduk. CBoiicTBa U rpaduK KOpHS n-oil CTENEHW Kak (PyHKIMU OOpaTHOW CTENEHHU C

HaTypaJbHBIM I10KA3aTeJIEM.
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[TokazarenpHas 1 norapudmuyueckass ¢GYHKIUH, HUX CBOWCTBA W TrpaduKH.
Ucnonb3oBanue rpadukoB GyHKINN TSl pEIICHUST YpaBHEHHIA.

Tpuronomerpudeckasi OKPyKHOCTh, ONIPEICTICHUE TPUTOHOMETPUUECKUX (DyHKITAN
YHUCJIOBOTO apTryMeHTa.

OyHKIIMOHAIBbHBIE 3aBUCUMOCTH B PEaJbHBIX MpoIleccax U sBieHusX. ['paduku
peanabHBbIX 3aBUCUMOCTEM.

Hayana maremaruyeckoro aHajusa

[TocnenoBarenbHOCTH, CINOCOOBI  3aJaHusl  MoclegoBareabHOCTEH. Mertoa
MaTEeMaTU4YeCKOM HWHIAYKIMM. MOHOTOHHBIE M OIPAHUYEHHBIE ITOCIEAOBATEIBHOCTH.
HcTopust BOSHUKHOBEHMSI MAaTEMAaTHYECKOIO aHAJIN3a KaK aHAJIN3a OECKOHEYHO MAJIbIX.

Apudmernueckas U TeoMeTpuueckass nporpeccud. beckoHeuHo yObIBaroas
reomeTpuyeckass mnporpeccus. Cymma OECKOHEYHO YOBIBAIOLIEH T'€OMETPUUYECKON
nporpeccuu. JIMHEHHBIM M 3KCHOHEHLMANbHbIM pocT. Yucno e. dopmyna CIOKHBIX
IIPOLICHTOB. M cronb30BaHUe MPOrpecCuu Ul PEIICHUS pealIbHBIX 3a1a4 IIPUKIIAJHOIO
Xapaxrepa.

HenpepriBHble (yHKIIMM M WX CcBOMCTBa. Touku pa3pbiBa. ACUMITOTHI TpauKOB
dbynkiuii. CBoiicTBa (PyHKIMI HEMIPEPHIBHBIX Ha OTpe3ke. MeToax HWHTEpBaIOB IS
perieHust HepaBeHCTB. lIprMeHeHue CBOMCTB HENPEPBIBHBIX (YHKUMN JJIS PEIICHUS
3a1ay.

IlepBass u Bropas mHpou3BoAHBIE (QyHKIUHU. OrnpeneneHue, reOMETPUYECKUN U
(¢u3nyeckuil CMbICT MPOU3BOJHON. YpaBHEHHE KacaTelIbHOM K rpaduKy QpyHKIUU.

[IpousBonHble 3nemMeHTapHbIX (QyHkuMH. I[TpousBomHas cymmbl, MPOU3BEIACHUS,
YaCTHOTO M KOMITO3ULIUU (DYHKIIHA.

MHoskecTBa U JIOTMKA
MHo)keCTBO, onepauny HajJ MHOKECTBAMHU U MX CBOWCTBA. J(marpammbl Ouepa—
Benna. [IpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO amrmapara sl OIKUCAHUsI PEaIbHBIX
MPOLIECCOB U SBJICHUH, TP PEILICHUH 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB.
Onpenenenue, TeopeMa, CBONCTBO MaTEMaTHYECKOIO OOBEKTa, CIEICTBUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUS.

11 KJIACC

Yucsia v BBIYUCICHUSA
Harypanbnsbie u nensie yncna. [I[puMeHeHne npu3HakoB JEIUMOCTH LEIbIX YUCEN,
HauOonbIKi 00mmil nenurens (nanee — HOJl) u Haumenbliiee o01iee KpaTHoe (j1ajiee —
HOK), octatkoB 1o Mmoyito, airoputMa EBKIIMIa 15 perieHus 3a1a4 B 1EJIbIX Ynciiax.
KommexkcHbie yucna. AnreOpanyeckass U TPUTOHOMETpUuYecKas (OpMbl 3alluCH
KOMILUIEKCHOTO 4ucia. ApudMeThudeckue oOomnepanuyd ¢ KOMIUIEKCHBIMUA YHUCJIAMH.
N3o0pakeHne KOMITJIEKCHBIX YUCe Ha KoopAuHaTHOU miockocTu. ®opmyna Myaspa.



Jlenaprament oOpazoBanus AaqMuHucTpanuu I. ExarepunOypra
MyHHIHIATEHOE aBTOHOMHOE 00111e00pa30BaTebHOE yUPEKACHHE CpenHsist obmeodpasosarensHast mkoiaa Ne 36 um. M.I1. OnuanoBa
620078, r. ExarepunOypr, yn. Mansimiesa, 134 texn. 8(343) 374-02-91,
e-mail: soch36@eduekb.ru

KopHu n-o¥i creneHy U3 KOMIUIEKCHOTO yucia. [I[puMeHeHne KOMIUIEKCHBIX YUCEN IS
perienus (U3NYeCKUX U TeOMETPHUUECKHUX 3a/1au.

YpaBHeHUS U HEPABEHCTBA

CucreMa U COBOKYNHOCTb YPAaBHEHHMI M HEPAaBEHCTB. PaBHOCWIIBHBIE CHCTEMBI U
CHUCTEMBI-CIIEACTBUSL. PaBHOCUIIbHBIE HEPABEHCTBA.

Ot60p KOpHEU TPUTOHOMETPUUECKUX YPaBHEHHM c IIOMOIIBIO
TPUTOHOMETPHUUYECKOU OKPYKHOCTH. Perienne TpuroHoMeTpu4eCcKnX HEpaBeHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTeNbHBIX U JIOTapU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS HPPALMOHAIIBHBIX HEPABEHCTB.

OCHOBHBIE METONBI pELICHHS CHCTEM M COBOKYIHOCTEM pPallMOHAIBHBIX,
UPpalMOHAIBHBIX, TOKA3aTENbHBIX U JIOTAPU(PMHUUECKUX YPABHEHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

IIpumMeHeHne ypaBHEHHH, CUCTEM M HEPAaBEHCTB K DPEIICHHUIO MaT€MaTUYECKHX
3ala4 U 3a7a4 U3 Pa3’IMYHbIX oOnacTel HayKu M peanbHOM >KM3HU, WHTEPIpeTarus
NOJTyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPuKu

I'papuxk komnosuuuu ¢yHkuuid. [eomerpuueckue o00pa3bl ypaBHEHUH U
HEPABEHCTB HA KOOPJAUHATHOM MIIOCKOCTH.

Tpuronomerpuyeckue GyHKIUHU, UX CBOMCTBA U Tpa(UKH.

I'paduueckue meronbl pelieHnusl ypaBHEHUW U HepaBeHCTB. ['paduueckre MeTo bl
peleHus 3a1a4 ¢ napaMeTpamu.

Hcnonp3oBanne rpadukoB GYHKIMA JUIs1  HCCIEAOBAaHUS  MPOLECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MpPU PEIIEHUH 3aJa4 M3 APYrHX Y4YEOHBIX
IIPEAMETOB U PEATIbHOMN KU3HMU.

Hayana maremMaru4yeckoro aHajmu3a

[IpumeHeHne NPOM3BOJHON K HCCIEAOBAaHHIO (YHKIMH Ha MOHOTOHHOCTh U
KCTpeMyMbl. HaxokneHne HamOONbIIEro M HAaWMEHBIIETO0 3HAUCHUN HENpephIBHOU
(bYHKIIUU Ha OTPE3KE.

IIpumeHeHrne TNPOU3BOAHOM I HAXOXKIACHUS HAWIYyYIIEro pEIICHHs B
NPUKIAJAHBIX 3a]a4ax, JJIs ONpeNeseHUsl CKOPOCTH U YCKOPEHHs Ipoliecca, 3alaHHOI0
bopMyIoil min rpa@uKoM.

[lepBooOpa3Has, OCHOBHOE CBOHCTBO  mepBooOpasHbiX. llepBooOpa3Hbie
aneMeHTapHbIX QyHkuuil. [IpaBuna HaxoxIeHUs TEPBOOOPa3HBIX.

NHurterpan. l'eoMeTrpruecknid CMBICI HHTErpana. BplumciieHHE ONpenes€HHOro
uHTerpana no Gopmyne Hetotona—Jleitbnmnma.

[IpumeneHnne uHTErpana JUisl HAXOXKACHUS TUIoUael MIOoCKuX Guryp u o0bEMoB
reOMETPUYECKUX TEJL.
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[Ipumepst  pemenuid  auddepeHManbHbIX  ypaBHeHHH. MareMmatudeckoe
MOJICJIMPOBAHUE PEATBHBIX MIPOLIECCOB C MOMOIIBIO TU(PPEepeHIINATBHBIX YPABHEHU.
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INPEAMETHBIE PE3YJ/IBTATbI

K xoniry oOyuenus B 10 kiacce oOy4aromuiics MoIyYuT CIEAYIOIINE MPeAMETHbIC
pe3yabTaThl O OTAEIBHBIM TeMaM (GeaepalibHON padouel mporpaMmbl y4eOHOTO Kypca
«Anre0pa 1 Hayaaa MaTeMAaTUYECKOTO aHAIN3ay:

Yuciia ¥ BIYMCICHUSA:

CBOOOZHO OMEpUPOBATh MOHATUSAMU: pALMUOHAIBHOE YHCIO, OEecKOHeuHas
nepruoArYecKas Apo0b, MPOUEHTHI, UPPALMOHAIBHOE YHCIIO, MHOXKECTBA PALIMOHAIBHBIX
Y JICUCTBUTEJILHBIX YUCEIl, MOAYJIb JAEUCTBUTEIILHOIO YHCIIA;

OPUMEHSTh APOOH W MPOUEHTHI JJI pelIeHUs] TPUKIAAHBIX 3a]1ad U3 Pa3TUYHbIX
OTpacier 3HaHUN U PEATbHOM KU3HU;

OPUMEHSTh NPUOTUKEHHBIE BBIYUCICHUSA, MpaBWIA OKPYIVIEHUS, NPUKUIKY U
OILIEHKY PE3yJIbTaTa BbIYNCIICHU;

CBOOOZHO ONEPUPOBATH MOHATUEM: CTENEHb C LEIbIM NTOKA3aTeIeM, UCIIOJIb30BATh
NOIXONAILYI0 (OpMYy 3amUCH JEHCTBUTEIBHBIX YMCEN MJisi PELICHUs MPaKTUYECKHUX
3a/1a4 ¥ IPEICTABICHUS JaHHBIX;

CBOOOZHO OMNEpPUPOBATH MOHATHUEM: apU(DMETHUECKUN KOpPEHb HATypajbHON
CTEIICHHY,;

CBOOOJTHO OIEPUPOBAaTh MOHATUEM: CTENEHb C palOHAJIbHBIM IIOKa3aTeseM;

CBOOOZHO ONEpPUPOBaTH MOHATUSMU: JIoTapudM Uucla, JECATHUYHBIE U

HaTypaJIbHbIC
Jorapu@mer;

CBOOOJTHO OMNEPUPOBATH MOHATHSMHU: CHHYC, KOCHHYC, TAaHICHC, KOTAHT€HC
YHUCJIOBOTO apryMEHTa;

ONEPUPOBATH TOHATUSAMU: APKCHHYC, APKKOCMHYC W ApPKTAaHI€HC YHUCJIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO ONEpPUPOBATh TMOHATUSIMU: TOXKAECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPAaBHEHUS-CIIEICTBUS, PABHOCHIIbHBIE HEPABEHCTBRA;

IPUMEHSTh pa3In4YHbIC METO/IbI pemeHus palMOHAIBHBIX 17|
JTPOOHO-pallMOHATBLHBIX YPABHEHUM, MPUMEHSTh METOJA WHTEPBAJIOB JI PEUICHUS
HEPABEHCTB;

CBOOOJTHO OIEpUPOBATH TMOHATUSMH: MHOTOUYJIEH OT OJHOW MEepPEeMEHHOM,
MHOTOUJIEH C IeNbIMU KOd(huIMeHTaMu, KOPHH MHOTOYJICHA, MPUMEHSTH JEICHHE
MHOTOYJIEHAa Ha MHOTOYJIEH C OCTaTKOM, Teopemy be3y u teopemy Buera s pemieHus
3a/1ad4;

CBOOOJTHO OMNEPUPOBATH MOHSITUSIMHU: CUCTEMA JIMHEUHBIX ypaBHEHHM, MaTpuiia,
ONpEAECIUTENb MAaTPULIBI 2 X 2 W €ro TEOMETPUUECKHUIM CMBICII, UCTI0JIb30BATh CBOMCTBA
ompenenurens 2 X 2 s BBIYUCIEHUS €ro 3HAYCHHUs], PUMEHSATh ONPENEIIUTENN IS
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peUICHUA CHCTCMBI HHHeﬁHBIX ypaBHeHHﬁ, MOJACIHUPOBATh PCAJIBbHBIC CHUTyallUH C
IIOMOIIBKO CHUCTEMBI HHHCﬁHBIX ypaBHeHHﬁ, HUCCICO0BATH 10 CTpOCHHBIe MOACIIN C
ITIOMOILIBIO MATPHUIL U OTIPEACTUTENIEH, UHTEPIIPETUPOBATH MTOJTYYCHHBIN PE3YJIbTarT;

UCIIOJIb30BaTh CBOMCTBA JACHCTBUI C KOPHSIMHU ISl MPEOOPa30BaHMS BHIPAKECHUM;

BBITIOJIHATh MPEOOpa30BaHUSI UUCIOBBIX BBIPAKECHHUH, COACPXKAIIUX CTEIECHU
C PallMOHAJIBLHBIM I10KA3aTeNeEM;

UCIIOJIb30BaTh CBOMCTBA JIOTapu(pMOB [Jisi TpeoOpazoBaHusl JOrapuGMUUIECKUX
BBIPAKCHUM;

CBOOOZHO ONEpPUPOBATH TMOHATHSMHU: HppAIlMOHAJIbHBIE, IOKa3aTejIbHble U
jgorapuMUYECKUe ypaBHEHUS, HAXOAUTh WX PEHICHUS C MOMOIIBI0 PaBHOCUIIBLHBIX
MEPEX0JI0B WIH OCYIIECTBIISAS TPOBEPKY KOPHE;

IPUMEHSITh OCHOBHBIE TPHUTOHOMETpUYECKHE (QopMylbl I MpeoOpa3oBaHUS
TPUTOHOMETPUUYECKUX BBIPAKECHUN;

CBOOOJITHO OMEpPHUPOBATH MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE, MPUMEHSThH
HeoOxonuMble (OpPMYNbI JUISI PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKHUX
YPaBHEHUN;

MOJICIIUPOBATh pealibHbIE CUTYaIllMu Ha SI3bIKE alreOpbl, COCTABISATH BBHIPAKCHHS,
YPaBHEHHMS, HEPABEHCTBA MO YCIJIOBHIO 3aJa4d, MCCIENOBATH IMOCTPOCHHBIE MOJAEIH C
WCIIOJIb30BAHKEM arapara anreOpsl.

DOyHKUUM U rpaPUuKu:

CBOOOZHO OIEPUPOBATh MOHATUAMM: (YHKUHUSA, CHOCOOBI 3aJaHusi (PYyHKIHUH,
B3aUMHO OOpaTHbIe (HYHKIIMH, KOMIO3ULMSA (PyHKIUH, rpaduK (QYHKIHMU, BBITIOIHSTH
AIIeMEHTapHbIe MpeoOpa3zoBaHus rpa@uKoB QYHKIHI;

CBOOOJTHO OMEpUPOBaTh TMOHATUSAMU: OOJACTh OMNPENCNICHUS W MHOXECTBO
3HaYeHUN (DYHKIUH, HyIU QYHKIUN, TIPOMEKYTKH 3HAKOTIOCTOSTHCTBA,;

CBOOOTHO  OMEpUpPOBaTh  MOHATUSAMHU: YETHbIE H  HEu€THble  (DyHKIUH,

nepuonndeckre QyHKIHH, TPOMEXYTKA MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI U

MUHUMYMBI (PYHKITMH, HAKOOJIbIIIee ¥ HAUMEHbIIIee 3HaYCHUE (PYHKITUU Ha

IPOMEKYTKE; CBOOOTHO OTIEpUPOBATH MOHATUSIMU: CTETICHHAs (DYHKIUS C HATYPaJIbHBIM

U LIEJIbIM

nokaszaresieM, rpa@uK CTENEeHHON (QYHKLUMU C HaTypaJbHBIM U LEJNbIM IOKa3aTelleM,

rpad@uKk KOpHS N-OM CTENEeHW KaK (YHKIMH OOpaTHOM CTEMEHH C HaTypalbHBIM
ToKa3aresnem;

ONEepUpOBaTh TMOHATUSAMU: JIMHEWHas, KBaJpaTH4Has U JApOOHO-TUHEHHas
(GYHKIMH, BBITIOTHSITH SJIEMEHTAPHOE UCCIIEIOBAHNE U TIOCTPOCHHE UX TPAPHUKOB;

CBOOOJHO ONEpUPOBaTh MOHATUSAMHU: I[OKa3arelbHas W Jorapudmuueckas

(yHKIMM, UX CBOMCTBA U TpaUKH, UCIOIb30BaTh UX IPAPUKH ISl peIIECHUS
ypaBHEHUI; CBOOOIHO ONEepUpPOBaTh TMOHATUSIMHU: TPUTOHOMETPUYECKAs
OKPY>KHOCTb,

oTpesieNieHNe TPUTOHOMETPHUECKHUX (DYHKIIMA YMCIIOBOTO apTyMEHTa;
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HUCIIOJIB30BATH rpa(l)I/IKI/I (bYHKHI/Iﬁ AJIA UCCIICAO0BaHUA ITPOHCCCOB U SaBHCHMOCTeﬁ
HpI/I peH.IeHI/II/I 3aga4 U3 I[pyrI/IX yqe6HBIX HpeHMeTOB )41 peaHBHOﬁ KHN3HH, BBIpa)KaTB

(bOpMy.TIaMI/I 3daBUCHUMOCTHU MCIKAY BCIIMYMHAMU,

Hayana mareMaru4ecKoro aHajusa:

CBOOOZHO ONEpPUPOBaTH MOHATUSAMHU: apuUPMETHUYecKas U TeoMeTpUuYecKas
nporpeccusi, OECKOHEYHO YOBbIBaoIllas TI€OMETpUYEcKas IMPOrpeccHs, JUHEHHBIA U
SKCIIOHEHIMAIBHBIN POCT, (opMyna CIOXKHBIX MPOLUEHTOB, HMMETh IPECTABICHHUE

O KOHCTAHTC,

UCIIOJIB30BAaTh IMPOrPECCUM JUISI PELICHHS pPEAJbHbIX 3a/Ja4 MPUKIATHOTO
XapakTepa;

CBOOOJTHO OIEpPUPOBAaTh MOHATUSIMU: IOCIENI0BATEIbHOCTb, CIOCOOBI 3aJaHMs
NOCJIEIOBATEIbHOCTENW, MOHOTOHHBIE M OTPAHMYEHHBIE TIOCIIEA0BATEIbHOCTH, TIOHUMATh
OCHOBBI 3apPOXKJICHUSI MAaTEMaTHYECKOT0 aHAJIN3a KaK aHaIu3a OECKOHEYHO MaJlblX;

CBOOOJTHO ONEPUPOBATH MOHITUSIMM: HENPEPbIBHBIE (YHKIMH, TOUYKHU pa3pbiBa
rpaduka GyHKIMU, aCUMITOTHI rpaduka QyHKIMH;

CBOOOJTHO OIEpUpOBaTh MOHATHEM: (YHKIMs, HENpepbIBHAsS Ha OTpeE3Ke,
IPUMEHSTH CBOMCTBA HENMPEPBIBHBIX (DYHKIIMIM JIJIs pellIeHUs 3a/1a4;

CBOOOJTHO ONEpPUPOBATh MOHATUSMU: NEpBas U BTOpas MPOU3BOJAHBIE (YHKIIMH,
KacareiabHas K rpa@uky QyHKIUY;

BBIUHCIIATH MTPOU3BOJIHBIE CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMIIO3UIIMU JIBYX
(yHKLMIA, 3HaTh MPOU3BOIHBIC AIEMEHTAPHBIX (PyHKIUH;

UCIIOJIb30BaTh T€OMETPUUECKUN U (PU3UUECKUN CMBICI TPOU3BOIHOM ISl PEeIICHUS
3ajad.

MHo:xecTBa 4 JIOTHKA:

CBOOOJTHO OMEPUPOBATH MOHATHUSIMHU: MHOXKECTBO, ONEpPAIMU HaJl MHOXXECTBAMU,

YCIOJIb30BaTh TEOPETUKO-MHOYKECTBEHHBIM armapar JJjis OMUCAHUS PEATbHBIX
MPOLIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 APYTUX YU4EOHBIX MPEIMETOB;

CBOOOJTHO ONEPUPOBATh TMOHATHUAMH: OIPEACIICHHE, TeopeMa, YpaBHEHHUE-
CJICICTBHE, CBOWMCTBO MAaTEeMaTHYECKOTO OOBEKTa, J0KAa3aTelIbCTBO, PABHOCUJILHBIC
YPaBHECHUS U HEPABEHCTBA.

K koniy oOyuenus B 11 kiacce oOyyaromuiics MOJIyYUT CAEAYIOIIHNE IPEAMETHBIE
pe3yiabTaThl O OTIENbHBIM TEMaM (heepanbHOoi paboueli mporpaMMel y4eOHOTO Kypca
«Anre0pa 1 Hayaaa MaTeMaTUYECKOTO aHATIN3ay:

Yucsia 1 BIYMCICHUSA:

CBOOOJTHO OIEpPUPOBATH MOHATUSIMU: HATYPAIbHOE M IIEJ0€ YHCIIO, MHOXECTBa
HATYpaJIbHbIX U LEJbIX YUCEN, UCIIOIb30BATh MPU3HAKH JACIIUMOCTH LenblX yucen, HO/I
u HOK HaTypanbHbIX YMcen A pelieHus 3a71a4, IPUMEHITh anroput™ EBknunaa;

CBOOOJTHO OINEpPUPOBATh MOHITUEM OCTaTKa MO MOAYIIO, 3aMUCHIBATh HATYPaIbHbIC
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YHCia B Pa3JIMYHBIX MO3ULUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOZHO ONEPUPOBATH TMOHSTHSAMHU: KOMIUIEKCHOE UHCIO M MHOXECTBO
KOMILUIEKCHBIX YHCEJ, TNPEJICTaBIATh KOMIUIEKCHbIE YHCJIAa B anreOpanvyeckod u
TPUTOHOMETPUYECKON (QopMe, BBIMONHATh apu(PMETHUECKUE ONepauud C HUMH H
U300paXkaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHUsI 1 HEPABEHCTBA:

CBOOOMHO OICPHPOBATh IOHATHSAMHU: HppallMOHANbHBIC, IIOKa3aTelIbHBIC U
Jorapu(MHUYECKHE HEPaBEHCTBA, HAXOAMTHh MX PEIICHHS C MOMOIIBIO PAaBHOCHIBLHBIX
TICPEXO0JIOB;

OCYILIECTBIISATH OTOOP KOPHEN MPHU PELIEHUH TPUTOHOMETPUUYECKOTO YPABHEHHS;

CBOOOJHO OINEPUPOBATH MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSTH
HeoOxoaumble (GOpMyJbl Ui PEHIeHHs] OCHOBHBIX THIIOB TPUTOHOMETPHUECKHX
HEpPAaBCHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMH: CHCTEMa W COBOKYINHOCTb YPaBHEHHH W
HEPABEHCTB, PAaBHOCWIBHBIE CUCTEMBI U CHCTEMBI-CIEACTBUS, HAXOAWTH PELICHUS
CUCTEMBl M COBOKYIIHOCTEH palMOHAJIBHBIX, UPPALMOHAIBHBIX, IIOKA3aTCIIbHBIX U
Jorapu(pMUYECKUX YPABHEHUN U HEPABEHCTB;

pemiarth paloHalibHbIE, UppalMOHANIbHbBIE, TOKAa3aTellbHbIE, JIoTapudMuueckue u
TPUTOHOMETPUUECKUE YPAaBHEHUS U HEPABEHCTBA, COAEPIKALLME MOAYIIU U ITApAMETPHI;

OPUMEHATh Tpaduueckue METOAbl JJIsl PEIICHUs YpPaBHEHUM U HEpaBEHCTB, a
TaKKe 3aJa4 ¢ IapaMmeTpamus;

MOJIETTUPOBATh PEAIbHbIE CUTyallud Ha SI3bIKE aJreOpbl, COCTABISATh BBIPAXKECHMS,
YPaBHEHMs, HEPABEHCTBA M MX CHUCTEMBI [0 YCJIOBUIO 3aJaud, MCCIEN0BATh
NOCTPOCHHBIE MOJIEIM C MCIOJNb30BAHUEM allapara ajiaredopbl, HHTEPIPETUPOBATH
IIOJIyYE€HHBIN PE3yJIbTaT.

@Oynkuuu ¥ rpapuku:
CTPOUTh TIpauKd KOMIO3ULIMU (YHKIUH C TOMOUIbIO 3JIEMEHTApHOIO
UCCJIEIOBAaHUS U CBOMCTB KOMIIO3UIMU JABYX (PYHKIIHIA;
CTPOUTh T'€OMETpPUYECKHE 00pa3bl YpaBHEHUN M HEPABEHCTB HA KOOPIMHATHOU
IIJIOCKOCTH;
CBOOOMHO OMEPUPOBATh MOHATUSIMH: TPAPUKA TPUTOHOMETPHUCCKUX (YHKITUN;
OPUMEHSATh  (PYHKIUU JJII  MOJAEIUPOBAHUS M MCCIENOBAaHUS PealbHBIX
IIPOLIECCOB.

Hauvajia MaTreMaTu4eCcKOro aHajm3a:

UCIIOJIb30BaTh MPOU3BOJIHYIO JUIsl HCCIEeOoBaHUS (YHKIMM HA MOHOTOHHOCThH U
3KCTPEMYMBI;

HaXOJUTh HAMOOJIbIlIEE W HAUMEHbIllee 3HauYeHUs (PYHKIUU HENPEphIBHON Ha
OTPE3KE;
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UCIIONIb30BaTh ~ NPOW3BOJHYIO JUISl  HAXOXKJCHUS  HAWIY4IEro  PEIICHUs
B TIPUKJIATHBIX, B TOM YHUCJIEC COIMATbHO-d)KOHOMHUYECKHX, 3a/Ja4ax, JJIs OMpeaciICHUs
CKOPOCTH W YCKOPEHHS TIPOoIecca, 3aJaHHOT0 (POPMYIION MK TpaduKoM;

CBOOOTHO ONEPUPOBATH TOHATHUSMU: TEPBOOOpa3Has, ONPEeNeIEHHBIA WHTETpa,
HaXOJUTh TEPBOOOpPA3HBIE D3JEMEHTAPHBIX (YHKIHMA W BBIUUCIATH WHTETPAT IO
dbopmyne Hetorona—Jleitonuna;

HAXOJIUTh TLIOMIATHU TUTIOCKUX (PUTYp M 0OBEMBI TEIT C TTOMOIILI0 HHTETPAJIA;

UMETh IMPEACTABIECHHE O MAaTeMaTUYeCKOM MOJCIMPOBAHUM Ha IPUMEpE
cocTaBieHus AU depeHuaNbHbIX YpaBHEHHUI;

pemiarb NOpHUKIAJHbIE 337a4d, B TOM YHUCJIE COLUAJIbHO-3KOHOMHYECKOTO U
(u3nYeCcKoro xapakrepa, CpeACTBAMH MaTEMATUYECKOTO aHAJIU3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HazBanue Kommuectso OcCHOBHEBIE BHIBI
OcHOBHOE coaepKaHue
pazneina (TemMbl) 4acoB NeSITEIbHOCTH
00yJaronuxcs

MHoxeCTBO 16 MHOXKeECTBO, OIepanuu Hcronp30Bars TEOPETUKO-
JNEUCTBUTENBHBIX HaJl MHO>)KECTBaMH M UX CBOMCTBA. MHOKECTBEHHBIN anmnapar
yucesl. MHOTOYICHBI. Huarpammel Ditniepa — Benna. JUTSL OTIMCAHUSI XOJ1a PEIICHUS
Panmonanbubie [IpumeHeHue TeOpETUKO- MAaTeMaTUYECKUX 3a7a4, a TAaKKe
ypaBHEHUS U MHOKE€CTBEHHOTO aIrapara pEAIbHBIX MPOILIECCOB U SIBJICHUM.
HEpPaBEHCTBA. JUISL pEIeHUs 3a1ay. OnepupoBaTh NOHATUSIMU:
CucTeMbl JIMHEHHBIX PannonanbsHbie yncia. OOBIKHOBEHHBIE | palMOHAIBLHOE YHUCII0, OCCKOHEUHAS
ypaBHEHUI U ICCATUYIHBIC TPOOU, MPOIIECHTHI, nepuoanvecKas 1po0b, MPOIEHTHI;

OeCKOHEUHbIE IEPUOIUYECKUE APOOH.
[Ipumenenue apooOeil 1 MpOLEHTOB
JUISL peLIEHUs TPUKJIaJIHbIX 3aad.
JIeCTBUTEIBHBIC YHUCIIA.
PannonanbHble U HppALIMOHATIBHBIE
yucna. ApupmMerndyeckue

olnepauuny ¢ ACUCTBUTEIbHBIMH
YHUCIIAMH.

Monynb IeHCTBUTEIBHOIO YHUCIIA U €r0
cBoiicTBa. [IpubnmxEénnbie
BBIYKCIICHUS, [TPaBUjIa OKPYIJICHMUS,
NPUKKJKA U OLICHKA Pe3yibTara

HMppalUOHATBHOE U
JNEHUCTBUTENBHOE YUCIIO; MOLYIIb
JNIEUCTBUTEIILHOTO YHCIIA;
KCMOJIb30BATh 3TH MOHATHS TIPU
IIPOBEJICHUY PACCYXKIACHUIN

Y JI0KA3aTeJIbCTB, IPUMEHATH APOOH
Y MIPOLICHTHI ISl pEeLICHUS
MPUKIIAJIHBIX 3a]1a4 U3 Pa3InYHbIX
OTpaciiel 3HaHUW U pealbHOU
*u3HU. Mcrionb3oBarh
mpUOTMKEHHBIC BHIYUCIICHHS,
MpaBujIa OKPYIJICHUS, TPUKUIKY U




BBIYUCIICHU.

OLICHKY pe3yJIbTaTa BHIYMCICHUN.




OCHOBHBIE METOJIbI PEIIEHUS LIETBIX

U IpOOHO-pAIIMOHANIBHBIX YpaBHEHUN
Y HEPABEHCTB. MHOTOYIEHBI OT OJTHON
nepeMeHHou. JleneHnne MHOTOUYIEHA
Ha MHOTOWIEH C OCTaTKoM. Teopema
besy. MHOro4sieHsl ¢ LeIbIMU

ko3 puuuentamu. Teopema Buera.
Peuienue cucreM JIMHEMHBIX
ypaBHEHHU. MaTpuna cucTeMsl
JMHEWHBIX ypaBHEHUNU. OnpenennuTens
MAaTPUIIbI 2X2, €r0 TECOMETPHUUECKUI
CMBICJT U CBOMCTBA; BBIYHCIICHUE €T0
3HAUECHUS; IPUMEHEHHUE ONPEICTUTEINS
JUISL PELLICHUS] CUCTEMBI JIMHEMHBIX
ypaBHEHUM. Pemenne npukiiaaHbix
3a/1a4 C IOMOILBIO CUCTEMBI JTUHEUHBIX
YpaBHEHUM

[TpumeHSTh pa3IM4YHbIE METOABI
pENIeHUS pallMOHATBHBIX U APOOHO-
palMOHANIbHBIX YPABHEHUN; a

TAK>K€ METOJl UHTEPBAJIOB JIJIS
pELICHUsI HEPABEHCTB.

OnepupoBaTh MOHATUSIMU MHOTOYJICH
OT OJHOM MEPEMEHHOM, €T0 KOPHU;
MIPUMEHATH JEJIEHUE MHOTOUJIEHA

HAa MHOTOWIEH C OCTATKOM, TEOPEMY
besy u Teopemy Buera mis
peLIeHUs 3a1ay.

OnepupoBarh MOHATUSIMU: CUCTEMA
JIMHEWHBIX YPAaBHEHNW, MATPULIA,
ONPEAECIUTENb MAaTPULIBI.
Hcnonb3oBars CBOKCTBA
onpeAeauTeNs 2 X 2 171 BBIYUCICHUS
€ro 3Ha4€HUsl, IPUMEHSITh
ONPEAECTUTENN JIJIs1 PELICHUSI CUCTEMBbI
JIMHEWHBIX YPaBHEHUM.
MopnenupoBaTh peajibHble CUTyalluH
C TOMOILIBIO CUCTEMBI JIMHEUHBIX
YPaBHEHUM, UCCIEN0BAThH
MOCTPOEHHBIE MOJIETN C IIOMOILBIO
MAaTpHUIl U ONPENCIIUTENEH,
MHTEPIPETUPOBATH MOJYYEHHBIN
pe3yabTar




@yHKIUU U TpadUKH.
Crenennast pyHKUIUA
C LIEJIBIM [T0Ka3aTesIeM

OyHK1MS, cIOCO0bI 3a1aHus QYHKIIUY.
B3aumHo oOparHbIe PYHKITUH.
Komnozunms ¢pynkumii. ['paduk
(GyHKUIMU. DIeMEHTapHbIE
npeoOpa3zoBaHus rpauKoB PyHKIIMIMA.
OO6nactb onpezesneHuss 1 MHO)KECTBO
3HaYeHuil pyHkuuu. Hynu QyHkuum.
[IpoMeKyTKH 3HAKOTIOCTOSIHCTBA.
YETHbIC 1 HEUETHBIC (PYHKITUU.
[lepuonnueckrie GyHKIINUH.
[TpoMeXKyTKH MOHOTOHHOCTH
byHKIIMU. MakCUMyMbl 1 MUHUMYMBI
¢bynkuuu. Haubombiiee u HauMeHbllee
3HaYeHUE QYHKIIUU Ha TIPOMEKYTKE.
Jluneiinas, kBajpaTuyHas U JpoOHO-
nuHenHas QyHKIUUA. DJIeMeHTapHOoe
UCCJIeI0BaHUE U TIOCTPOECHUE IPAPHUKOB
ATUX QYHKIIHH.

CreneHb ¢ LEIbIM IT0Ka3aTeIEM.
bunom Herorona.

CrerneHHas pyHKIHS ¢ HATypaJbHBIM
Y LeJIbIM noka3zareneM. E€ cBolicTBa

u rpaduk

OnepupoBaTh NOHATUAMU: (QYHKLINS,
CH0cO0BI 3a71aHus PYHKLNHN; B3aUMHO
oOparHble (GyHKIIUU, KOMITO3HUITHS
¢byskuui, rpaduk GyHKIUU, 00NaCTh
OTIpeNIETICHHs] U MHOKECTBO 3HAYCHUM
byHKIMH, HYTH QyHKIWH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA;
JUHEWHas, KBaJlpaTu4yHasi, JpoOHO-
JIMHENHas U cTeneHHas (QyHKUIUU.
BbInonHATh 371€MEHTapHBIE
npeoOpazoBanus TpaduKoB PyHKIIUH.
3HaTh U YMETh JI0KA3bIBaTh YETHOCTh
WM HEYETHOCTh (PYHKILIUH,
NEePUOAUYHOCTD (PYHKIIMH, HAXOAUTh
IPOMEXKYTKA MOHOTOHHOCTH
(byHKIMHM, MAKCUMYMbI © MUHUMYMBbI
(GyHKIMH, HauOOIbIIEE U HAUMEHbIIEE
3Ha4YeHHEe (YHKIIMH Ha TPOMEXKYTKE.
dopMyIMpoOBaTh U WILTIOCTPUPOBATH
rpaduyecKu CBOMCTBA JIMHEHHOM,
KBaJpaTU4YHOU, TPOOHO-TMHENHON U
CTEMIeHHON (PyHKITUH.

Beipaxxars (popmynamu 3aBUCUMOCTH
MEXIY BEIMYMHAMMU.

3HaTh OIpeJIeIeHUE U CBOWCTBA
CTEINEHHU C LIEJIBIM MTOKa3aTeNeM;







MOAXOAITYI0 (popMy 3arucH
JCHCTBUTEb-HBIX YUCEIT JJIS PEIICHUS
MPAKTHYECKHUX 3a/1a4 U IIPEACTABICHUS
JAHHBIX

Apubdmernueckuii KOpeHb 16 Apudmernueckuii KOpeHb PopmyInUpOBaATH, 3aMUCHIBATH
n-OM CTEICHMU. HATypaJIbHOW CTEIEHU U €r0 CBOKMCTBA. B CUMBOJIMYECKOU (hopme
NppanmonanbHbl [IpeoOpa3zoBaHusl YUCITOBBIX Y WCIIOJIb30BATh CBOMCTBA KOPHS
€ ypaBHEHUS BBIPAXEHUH, COEPKALIUX CTENEHN n-0ii cTENeHHu 1Is
1 KOpHH. pe0Opa30BaHuUs BHIPAKEHHI.
MippaunoHabHbIE ypaBHEHUA. HaxoauTh pelnenns nppanioHaIbHBIX
OCHOBHBIE METOZBI PELICHUS ypaBHEHHi ¢ TOMOIIIBIO
MppallHOHAJIBHBIX yDABHCHIH. PaBHOCHUIIBHBIX IIEPEXONO0B WK
PaBHOCHIIbHBIE IEPEXOBI B PEILICHUU OCYIIECTRIISS IPOBEPKY KOPHE.
MppalMOHAIbHBIX YPAaBHEHUI. CTpouth rpaduK YHKIMH KOPHS
CroiicTBa u rpaduk KOpHS n-0i . .
. n-oM CTENeHu Kak 00paTHO
CTETEHU KaK (PyHKIUU 0OpaTHOM
TSt PYHKIIMM CTETIEHH C HaTypajbHbIM
CTEIICHH C HATyPAJIbHBIM IIOKA3aTelIeM
ITOKa3aTeIEM
[TokazatenbHas QyHKIIHSL. 8 CreneHp ¢ paliOHaIbHBIM @opMyIMpPOBATH ONIPEACICHUE

IToka3arenbHble
YpPaBHEHHUS

[I0Ka3areyieM U e€ CBOMCTBA.
[TokazarenbHas QyHKIMA, €€ CBOMCTBA
u rpaduk. Mcnonb3oBanue rpaduxa
GyHKIMY 171 pelieHus] ypaBHCHUH.
ITokazarenbHble ypaBHEHUA. OCHOBHBIE
METOJbI PEIIEHUS TOKA3aTEIbHBIX
YpaBHEHUU

CTENEHU C PallUOHAIBLHBIM
MIOKa3aTeJIeM.

Brinonuars npeodpazoBanus
YHCIJIOBBIX BBIPAKEHU, COIEpKAIINX
CTENEHU C pPallMOHAIBHBIM
MIOKa3aTeJIEeM.

Hcnoap30Bath HUGBPOBBIE PECYPCHI







JUISI IOCTPOEHUS Tpaduka
NOKa3aTeIbHOU (PYHKIIMU U U3YUCHUS
€€ CBOICTB.

HaxonuTh penienus noka3areiabHbIX
YpaBHEHUI

Jlorapudgmuueckas QyHKuus.
Jlorapudmuaeckue
ypaBHEHUs
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Jlorapudm uucna. CroiicTBa
norapudma. Jlecaruunsie u
HaTypaJbHbIE JOTapU(PMBI.
[IpeoOpazoBaHue BEIpAKEHUH,
COJIEpIKaIUX JIOTapU(MBI.
Jlorapudgmuyeckas QyHKus,

e€ CBOWMCTBA U rpaduK.
Hcnonb3oBanue rpaduka QyHKIIH
JUISl PELLIEHUS] YPABHEHH.
Jlorapupmuyeckue ypaBHEHUSI.
OCHOBHBIE METO/IbI PEILICHUS
Jgorapu(p)MUYECKUX YpaBHEHUI.
PaBHOCHIIbHBIE IEPEXO/BI B PEILICHUU
JorapuMUYECKIX ypaBHEHUHN

JlaBaThb onpenenieHue goraprudpma
qHCcIa; AeCSITHYHOTO U

HaTypaJbHOTO Jorapudma.
Hcnonp3oBath cBOWCTBA JTOTapu(hMOB
JUIsI IpeoOpa3oBaHUs
norapu(MUYECKUX BBIPAKCHHI.
Crpouts rpaduk gorapudMudecKon
(GyHKIMU Kak 0OpaTHON

K MTOKa3aTeNIbHOM U UCIIOB30BaTh
CBOICTBA JIorapuPpMUIecKoi PyHKIHH
JUISL peleHus 3a/1au.

Haxonuts pemienus
norapupMuUIeCKIX

YpPaBHEHUU

C TIOMOIIBIO0 PABHOCHUIIBHBIX TIEPEXO/I0B
WJIM OCYIIECTBIISISI MPOBEPKY KOpHEH




TpuroHomerpudeckue
BBIPAKCHUS, YPAaBHEHUS
U HEPABEHCTBA
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CuHycC, KOCUHYC, TAHT€HC U KOTAHTE€HC
YUCJIOBOTO apryMeHTa. APKCHHYC,
APKKOCHHYC U apKTaHI'€HC YHCIIOBOIO
apryMeHTa.

Tpuronomerpruueckas OKpyKHOCTb,

JlaBaThb onpeneneHus CuHyca,
KOCHHYCAa, TAHT'€HCA U KOTAHT€HCa
YUCJIOBOIO ApI'yMEHTA; a TAKXKE
apKCHHYCAa, apKKOCHUHYCa U
apKTaHI€HCA YucIa.




OIpeNieJIeHUE TPUTOHOMETPUUYECKUX
(GYHKUMI YKCIIOBOTO apryMeHTa.
OCHOBHBIE TPUTOHOMETPUUECKUE
dbopmynel. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKECHUIA.
Penienne TpuroHoMeTpu4eCKux
YpPaBHEHUH

[TpruMeHSTh OCHOBHBIE
TPUTOHOMETPUUYECKUE (POPMYJIBI

JUIsI IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKCHHM.
[TpumeHsTh HOPMYITBI TPUTOHOMETPUU
JUTSL pEIIIEHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKHUX YPaBHEHUH

IlocienoBareasrHOCT
U ¥ TIPOTPEeCCUu

ITocienoBareabHOCTH, CIIOCOOBI
3aJIaHMS TI0CJICA0BAaTCILHOCTEH.
Meton MaTeMaTnyeCKOr UHIYKIUH.
MOHOTOHHBIE U OTPaHUYCHHBIC
rocienoBarenbHocTu. Meropus
aHaJan3a OECKOHEYHO MaJbIX.
ApudmMernueckas 1 TeOMETpHUISCKAs
MPOrPECCUM.

beckoneuno yobIBarotiast
reOMETpUYECKast

Mporpeccus.

Cymma OeckoHe4YHO yObIBaromen
reOMETPUYECKON MPOrPECCHUHN.
JIMHENHBIN U YKCIOHEHIINAJILHBIN
poct. Hucro e.

dopmysa CI0XKHBIX MPOILIEHTOB.
Hcnonp3oBaHue nporpeccuun

JUISL PELICHUS PEAJIbHBIX 3a]1a4
MPUKIATHOTO XapaKkTepa

OnepupoBaTh NOHATUSIMHU:
MMOCJICA0BATEILHOCTD, CITIOCOOBI
3aJaHUs TIOCIE0BaTEeIbHOCTEH;
MOHOTOHHBIC U OTPAaHUYCHHBIC
MOCJIEIOBATEIbHOCTH; MCCIIEIOBATh
IIOCJICIOBATEIbHOCTH Ha
MOHOTOHHOCTH ¥l OTPAaHHYCHHOCTb.
ITonyuars nipeacrasneHue

00 OCHOBHBIX HJIEAX

aHaJn3a 0€CKOHEYHO

MaJIbIX.

JlaBaTpb onpenenenue

apu(pMETUYECKON U TeOMETPUUYECKOM
nporpeccuu. Jloka3piBaTh CBOMCTBA
apu(pMETUIECKON U TeOMETPHUUYECKON
IIPOTPECCUH, HAXOAUTH CYMMY YJICHOB
MPOTrPECCHHU, a TAKKE CYMMY YJIEHOB
OECKOHEYHO yOBIBarOIIEH
r€OMETPUYECKOM ITPOTPECCHUM.







Hcnonb3oBars nporpeccun

JUISL pELICHUS 3aa4 PUKIIATHOTO
Xapakrep.

[IpumensaTh GopMyIy CIOKHBIX
IIPOLICHTOB JIJI PELICHUS 3a]1a4
U3 peajbHOU NPAKTUKU

HernpepoiBHbie
¢ynkuu. [IponsBogHas
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HenpeprpiBHbIE PyHKIINY U X
cBoMcTBa. Touka pa3pbIBa.
AcuMnTotsl rpaduKoB QyHKIMA.
CpoticTBa (DyHKIIMI HETIPEPHIBHBIX
Ha OTpe3Ke. MeToa MHTEPBAIOB

JUISl pELIEHUS] HEPaBEHCTB.
IIpumeHeHne CBOMCTB HEMPEPBHIBHBIX
(GyHKUMIA JUI pelieHus 3a1ay.
[IepBast u BTOpas NpOU3BOJHBIE
byukunu. Onpenenenue,
reOMEeTpUYECKUN U PU3NIECKUN CMBICI
IIPOU3BOJHOMN. YPABHEHHE
KacaTelbHOH K rpaduKy QyHKINU.
[Ipon3BOAHBIE DIIEMEHTAPHBIX
bynkiui. [IpousBogHas CyMMBI,
IIPOU3BEIECHUS, YACTHOTO U
KOMITO3ULIUHU (PYHKIIHN

OnepupoBarh NOHATUAMU: QYHKIUSA
HEIIPEpBIBHASA HA OTPE3KE, TOUKA
pa3pbiBa PYHKIIMH, ACUMIITOTA
rpaduka GyHKIUH.

IIprMeHATh CBOKMCTBA HEMPEPBHIBHBIX
(GyHKUMIA JUIs pelieHus 3a1ay.
OnepupoBaTh NOHATUAMU: IIEPBas U
BTOpasi MPOU3BOIHBIC (DYHKITNH;
MOHUMAaTh PU3NYECKUI U
F€OMETPUUYECKUN CMBICIT IPOU3BOIHOM;
3alMCHIBaTh YPABHEHUE KACATEIBHOM.
BBIYUCIISTE NPOU3BOAHBIE CYMMBI,
IIPOU3BENECHUS, YACTHOTO U CIIOKHOMN
byHKIUY.

N3yuare MpOU3BOAHBIE IIEMEHTAPHBIX

GbyHKIUH.
Hcnonb30BaTh reOMETPUUECKUN U
dbuznyecKui CMBICIT

IIPOU3BOAHOM JIJIs peIeHUs 3a1a4







[ToBTOpEHue, 06001IEHNE, 24 OcHOBHBIE NTOHATHS Kypca IIprMeHATE OCHOBHBIE ITOHATUSA
CUCTEMaTH3alys 3HaHUI anreOpbl U HaYaJl MaTEMAaTUYECKOTO Kypca ajireOpbl 1 Hayal
aHaim3a 10 xiacca, 00o0mnIeHne u MaTeMaTUIECKOro aHaIu3a JiIs
cUCTeMaTH3alus 3HaHUI perieHus 3a1a4d
W3 PeaJbHOM )KU3HU U
JIPYTUX IIKOJIBHBIX
IIPEIMETOB
OBIIEE KOJIMYECTBO 136

YACOB I10 ITPOI' PAMME




11 KJIACC

Ha3zBanue KonunuectBo OcHOBHOE cojiep:kaHue pa3zena OCHOBHbIE BUJIbI
paznena 4acoB (Tembl) NEeSTENHbHOCTH
(Tembl) 00y4Jaronuxcs
Uccnenosanue pyHkimii 16 [Tpumenenue Crpoutb rpadk KOMIO3ULIUU

C IOMOILBIO ITPOU3BOAHOMN

MIPOU3BOIHOM K

UCCIIeIOBAaHUIO (PYHKIIHIA

HA MOHOTOHHOCTH M 9KCTPEMYMBI.
Haxoxxnenne HanOobIero u
HAWMEHBIIIETO 3HAYCHUS
HEMPEPHIBHON (DYHKITUU HA OTPE3KE.
[IpuMeneHne Mpon3BOAHON

JUTSI HAXOXKACHUS HAWITYYIIIeTO
pelieHus: B MpUKIaIHBIX

3a/1aqax, I ONpeaeICHUs
CKOPOCTH M YCKOPEHHUSI

npolecca, 3agaHHoro (popmynoun
W TpaduKOM.

Kommo3zwutus ¢yHKIui.
['coMeTpuyeckne 00pa3sl ypaBHEHUH U
HEPABEHCTB HA KOOPAUHATHOU
MJIOCKOCTH

(YHKIMI ¢ TOMOIIBIO 3JIEMEHTAPHOTO
WCCJIEI0BAHUS U CBOMCTB KOMIIO3ULMU.
CtpouTh reoMeTprUIeCcKre 00pasbl
YpaBHEHUN U HEPABEHCTB

Ha KOOPJAWHATHOM IIJIOCKOCTH.
Hcnonp30Barh MPOU3BOAHYIO

IUISL UCCIIEA0OBAHMS (PYHKIIUU

Ha MOHOTOHHOCTb M 3KCTPEMYMBI;
HAXOIUTh HauOOJIbIlIeEe U HAUMEHbIIEEe
3HauYeHUs (PYHKIMU HETIPEPHIBHOW Ha
OTpE3Ke; CTPOUTH Ipaduku QyHKIUN
Ha OCHOBaHUH MPOBEIEHHOTO
UCCJIEI0BaHUS.

Hcrnonp30Barh MpOU3BOIHYIO

JJI1 HAXOXKICHHSI HAUTYYIIeTo
pelieHuss B TPUKIATHBIX, B TOM
YHUClI€  COLUMAIbHO-3KOHOMHUYECKUX,
3ajauax, Ui ONpeAesIeHUs] CKOPOCTH
U YCKOpPEHUS IPOoLEeCcca, 3aJaHHOTO
(bopMyI10il WA rpaPUKOM.

[Tonmyyars npeacraBieHue




O MPUMEHEHUHN NTPOU3BOJTHOMN
B PA3JIMYHBIX OTPACIIAX 3HAHUU

[TepBooOpa3Hast u UHTETrpa 8 [TepBooOpa3zHasi, OCHOBHOE OnepupoBaTh NOHSATUSIMU:
CBOMCTBO MEePBOOOPA3HBIX. nepBooOpazHas U onpeaeaEHHbINA
[TepBooOpa3HbIe AIEMEHTAPHBIX uHTerpain. Haxomutes mepBooOpa3HbIe
¢byukumii. [IpaBuna HaxoxaeHUS AIIEMEHTAPHBIX (PYHKIMI U BHIYUCISTH
epBOOOPA3HBIX. uHTerpai no gopmysne Herorona—
HNuTerpain. 'eomeTprudecknii CMbICIT JleliOnuma.
uHTerpana. Beruncienue Haxoautsb momanu miockux Gpuryp
ONpeEeTEHHOIO NHTETpaja 1o 1 00BEMBI TEJI C TIOMOIIBIO
dbopmyne Hetorona— JleitOnuna. ONpEETEHHOTO NHTETpaa.
[IpuMeHneHue uHTerpana 3HAKOMUTBCS C MATEMAaTH4YE€CKUM
JUISL HAXOXKICHUS TUI0IAIeH MOJICIMPOBAHUEM Ha IPUMEPE
IUIOCKUX (pUryp u 00bEMOB i pepeHnnaIbHbIX YPaBHEHH.
TE€OMETPUYECKHX TEl. [TonyuaTe peACTaBIECHUE O 3HAYEHUN
[Ipumeps! pereHni BBEICHHU IIOHATUSA UHTErpaia
muddepeHnanbHbIX YPaBHEHUH. B Pa3BUTUU MATEMaTUKU
MareMarnueckoe MOAEIUPOBAHUE
peabHBIX MPOLIECCOB C MOMOIIBIO
muddepeHnranbHbIX ypaBHEHUN

I'paduku 16 Tpuronomerpuueckue GyHKIUN, UX Hcnonb3oBarh upoBbIe pecypeh

TPUTOHOMETPUUYECKHU CBOICTBA U rpaduKH. JUISL IOCTPOEHUS TpadUKOB

X (OYHKIIHH. OT60p KOpHEH TPUTOHOMETPUUECKUX TPUTOHOMETPUUCCKUX (DYHKITUU U

Tpuronomerpuueckue YPAaBHEHUM C TOMOIIBIO W3Y4YCHUS UX CBOMCTB.

HEepaBEHCTBA

TPUTOHOMETPUYECKOIN OKPY>KHOCTH.

Pemrath TPUTOHOMCTPUYICCKHC







Pemrenue
TPUTOHOMETPUUECKUX
HEPABEHCTB

YpaBHEHHUS U OCYIIECTBIIATh
0TOOp KOPHEH € MOMOIIBIO
TPUTOHOMETPHUYECKOU

OKPYKHOCTH.

[TpumensTs HOopMyIIBI TPUTOHOMETPUN
IS pEeIIeHUs] OCHOBHBIX THUTIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Wcnonb3oBarh nu(poBbIe pecypchl
JJI TIOCTPOEHUS ¥ KCCIIEIOBAHUS
rpadukoB QyHKIIMIA

UppauunonanbHbie
, IOKa3aTeIbHbIC U
norapupMUIECcKu

€ HEpaBEHCTBA
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OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHBIX U
JorapuMUYECKIX HEPABEHCTB.
OCHOBHBIC METOIBI PEIICHUS
UppaIMOHaTIbHBIX HEPABEHCTB.
['paduaeckre MeTOIBI pereHUs
UPpalMOHATBHBIX, TTOKA3aTEIbHBIX U
JorapuMUYECKUX ypaBHEHUHN U
HEPaBEHCTB

IIpuMeHATH CBOMCTBA MOKA3aTENbHOU
U Jjorapu@mMuieckon QpyHKIHit

K PEIICHUIO TOKA3aTeIbHBIX U
JorapuMuIeCKIX

HepaBeHCTB. O00CHOBATH
PaBHOCUJILHOCTh TIEPEXOOB.

Pemarp upparnmonaibHbIe U

KOMOWHHUPOBaHHbIE HEPABEHCTBA,

C IIOMOIIBKO PABHOCUJIBHBIX
IIEPEXOIOB.

Hcnonp3oBarh rpaduueckre MEeTobI
Y CBOWCTBA BXOJSILIUX B ypaBHEHUE
WJIM HEPABEHCTBO (PYHKIIMIA

IUISL peleHus 3a1a4u




KommiekcHrie ynciia

KommekcHblie uncna. Anredpanueckas
U TpUroHOMeTpudeckas  (HOpPMBI
3aMUCU KOMIUIEKCHOTO YHCIa.
Apudmernueckue

onepalu ¢ KOMIUIEKCHBIMU

YUCJIaMHU.

N306paskeHrne KOMIUIEKCHBIX YHUCET

Ha KOOPAUHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopuu n-ou
CTEINEHU U3 KOMIUIEKCHOTO YHCIIA.
[IpuMeHeHnEe KOMIUIEKCHBIX YHCE

JUISL pelieHust GU3NYECKUuX U
reOMETPUUECKUX 3a/1a4

OmneprpoBaTh NOHATUAMU:
KOMIUJIEKCHOE YHCIIO U MHOXECTBO
KOMIUJIEKCHBIX YHCEIL.
[IpencTaBisiTh KOMIJIEKCHBIE YHCIIA
B alireOpandeckoi u
TPUTOHOMETPUUYECKOH hopMme.
BemonnaTs apupmMernueckue
oTeparfy ¢ HUMHU.

N300pakaTh KOMIUIEKCHBIE YHCIIa
Ha KOOPAMHATHOM MIIOCKOCTH.
[Ipumensate popmyny Myaspa u
MOJTy4aTh MPEICTABICHUE O KOPHSIX
n-0# CTENEHU U3 KOMIUIEKCHOTO YHcIa.
3HAKOMUTHCS C IPUMEpPaMuU
NPUMEHEHHUS KOMILJIEKCHBIX YHCE
JUIsl PELLICHUS] TEOMETPUUECKUX

1 (PU3UYECKUX 3a]a4

Harypanbenbie u niensie uncna

Harypainbnsle u nenple yucna.
[IpuMeHeHne TPU3HAKOB ICIMMOCTH
uenbix yuces, HOJ[ u HOK, ocrarkos
110 MOJYJIIO, anroputMa EBkiuia

JUISL PELICHUS 3a7a4 B LIEIbIX YHCIIaX

OnepupoBaTh MOHATUSMU:
HaTypaJbHOE U LEJI0€ YUCIIO,
MHOKECTBO HaTypaJbHBIX U LEIBIX
qucell.

Hcrnonb30BaTh NPU3HAKK ASITUMOCTH
LEJBIX YACEIT; OCTATKU 110 MOZYIIIO;
HO/1 n HOK natypanbpHbIX 4ncen;
anroput™ EBximna i permieHus




3a/1ad.

3anuchIBaTh HATypaJIbHbIEC YMCIIA
B Pa3JIMYHBIX O3ULIMOHHBIX
CUCTEMAX CUUCIIECHUS

Cucremsbl 8 Cucrema u COBOKYITHOCTD OnepupoBaTh NOHSATUSAMU: CUCTEMA U
palMOHAJIbHBIX, ypaBHEHU. PABHOCHIIbBHBIE CUCTEMBI COBOKYITHOCTb YPaBHEHUH U
ppanOHaIbHbIX U CUCTEMBI- CIEACTBUS. HEPABEHCTB; PELICHNUE CUCTEMBI WIN
IIOKa3aTeJIbHBIX OCHOBHBIE METO/IBI PELIEHUS CUCTEM U | COBOKYITHOCTH; PABHOCHUJIbHBIE
1 COBOKYITHOCTEH PallHOHAJIbHBIX, CUCTEMBI U CUCTEMBI-CIICICTBHSI.
Jorapu@mMuyIecKux UppALMOHAIBHBIX, [I0KA3aTEIbHbIX U Haxomute pemienus cucrem u
ypaBHEHHM Jorapu(MUYECKUX YPaBHEHHI. COBOKYITHOCTEH LIEJIBIX
[IpuMeHeHnE ypaBHEHU, CUCTEM palMOHAIIbHBIX, UPPALIMOHAIBHBIX,
Y HEPABEHCTB K PEILECHUIO MOKa3aTeJbHBIX U JIOTapU(PMUIECKUX
MaTeMaTUYECKUX 3a]1a4 U 3a1a4 YPaBHEHUH U HEPABEHCTB.
U3 pa3INYHBIX 00JaCTeN HAyKU U IIpumeHsTh CUCTEMBI yPaBHEHUN
peabHOU KU3HU, K PELLIEHHIO TEKCTOBBIX 3a]1a4
WHTEPIIPETALINS TIOJTyYEHHBIX U3 pa3IMYHBIX oOsacTeil 3HaHU U
pE3yNbTaTOB peaabHOM KU3HU;
MHTEPIPETUPOBATH NOJIYYEHHBIE
peueHus.
Hcnonb3oBarh nUPpoBbIE
pecypcsl
3amayu ¢ mapaMeTpaMu 24 PanmonanbHbie, MppallHOHAJIBHBIE, Br16upare criocod perieHus

noKa3aTeJbHbIe, JJorapuMuyecKue
Y TPUTOHOMETPUYECKUE YPABHEHHS,
HEPABEHCTBA U CUCTEMBI

palMOHAIBHBIX, UPPALUOHAJIBHBIX,
MOKAa3aTeIbHBIX, JIOrapu(PMUIECKUX
Y TPUTOHOMETPUYECKUX YPABHEHUN







C mapaMeTpaMH.
[TocTpoenue u uccnegoBanue
MaTEMaTUYECKUX MOJIEIIEH PEaIbHbIX
CUTYalMi C IOMOILBIO YPaBHEHNH,
CUCTEM YPAaBHCHHI U HEPABEHCTB

C IapaMeTpaMu

Y HEPABEHCTB, COJIEPHKAITUX
MOJYJIH U TapaMETPHI.

[IpumensTs rpaduueckue u
AHAJIMTUYECKUE METOABI JIJISl PEIICHUS
YPaBHEHHI U HEPABEHCTB

C mapaMeTpaMH, a TAKKe
uccienoBanve QyHKIUNA METOIaMuU
MaTeMaTU4YeCKOro aHaJn3a.

Crtpouts u ncciie1oBaTh
MaTeMaTU4YeCK1UEe MOJICNIH PEaJIbHbIX
CUTYaIM C TOMOILBIO YPABHEHUH,
HEPABEHCTB U CUCTEM

C mapaMeTpaMu

[ToBTOpenue, o0006IICHUE,
CHCTEMaTH3alus 3HAaHUU
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OCHOBHBIC MOHATHSA U METOJIBI Kypca,
0000IIIEHNE U cUCTEMATU3alis 3HAHUNA

MopnenupoBaTh peanbHble CUTyalluu
Ha SI3bIKE anreOpbl, COCTABIATh
BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA
U UX CHUCTEMBI 110 YCJIOBHIO 33J1a4H,
MICCIIEZIOBATH TIOCTPOECHHBIE MOAEIN

C MCIIOJIb30BAaHUEM ammapara ajnreopsl,
MHTEPIPETUPOBATH MMOTYYEHHBIN
pe3ynbTar.

[IpumensaTs GyHKINN

JUTSL MOZICJIMPOBAHUS M UCCIIEOBAHUS
peasIbHBIX MPOLIECCOB.

Pemarp npukiiagHele 3a1a4u,




B TOM YHCJIE COITMAJIBHO-

HYKOHOMHYECKOTO U (PU3HUYECKOTO
XapakTepa, CPeCTBAMHU anTreOpsl U
MaTeMaTHIeCKOTO aHaIn3a

OBLIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

136
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«TEOMETPUS»

HOACHUTEJ/IBHASA 3AIIMCKA

['eomeTpus sBnsieTCs OAHMM W3 0A30BBIX KypCOB HAa YPOBHE CPEIHETO OOIIEro
o0pa3oBaHMsl, TaK Kak 00eCreYMBaeT BO3SMOKHOCTh N3yUEHUS! TUCIUILIINH €CTECTBEHHO-
Hay4YHON HANpaBJICHHOCTH M TNPEAMETOB TyMmMaHuTapHoro 1ukia. [lockombky
JIOTHYECKOEe MBINUICHHE, (popMHUpyeMoe NpH H3YYEHHH OOYYaroIIMMHCS TOHSTHHHBIX
OCHOB T€OMETPHH, MPHU 0KA3aTEIbCTBE TEOPEM U MOCTPOSHHUH IETIOYKH JIOTUYECKUX
YTBEPXKACHUN MPU PEIICHUN T€OMETPUUECKHUX 3a]1a4, YMEHUE BBIIBUTATh U OIPOBEPIaTh
THITOTE3bI HETIOCPEICTBEHHO UCTIONB3YIOTCS npu peleHun 3ajaq
€CTECTBEHHO-HAyYHOTO IMKJIa, B YACTHOCTH (PU3MYECKUX 3a]a4.

Ilenp ocBoenust mporpamMMmbl ydeOHoro kypca «leomerpusi» Ha yrimyOnéHHOM
YpOBHE — pa3BUTHE WHAMBUAYAIBHBIX CIHOCOOHOCTEW OOYyYaromIuxcsi Mpu U3yYeHUU
reOMEeTPHH, KaK COCTaBJIIONIeH mpeaMeTHol obmactn «Maremarnka u nH(popMaTuka
gyepe3 oOecreueHrue BO3MOXKHOCTH MPUOOPETEHHsS] M MCIOIb30BaHUS Oojee TTyOOKHX
TE€OMETPUYECKUX 3HAHUHN U JCUCTBUH, CTICNN(DUIHBIX TEOMETPUN, U HEOOXOAUMBIX IS
YCIEIIHOTO NMPO(ECCHOHAIBHOIO 00pa30oBaHMsl, CBA3aHHOIO C HCIIOJb30BAHUEM
MaTeMaTHKH.

[IpuopuTeTHEIME  3aladaMHd  Kypca TEOMETpPHH Ha YIIIyON€HHOM YpOBHE,
PaCIIUPSIONIMMH U yCHIUBAIOITUME Kypc 0a30BOTO YPOBHS, SIBISIFOTCSI:

paciiipeHne MPEACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM KYNBTYpHl U
(dbopMupOBaHUE OCO3HAHUS B3aMMOCBS3M T€OMETPHH C OKPYKAIOIIUM MUPOM;

(GopMupoBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax Kak O BaKHEUIITUX
MaTeMaTHYeCKUX MOJIESIX, MO3BOJSIONIMX OMUCHIBaTh M HM3y4yaTh pa3HbIC SBICHHUS
OKpY’KaloIllero MHpa, 3HaHUE MOHATUHHOrO ammapara 1o pasjerny «CrepeoMeTpus»
y4eOHOro Kypca reOMEeTpuH;

dopMupoBaHNE YMEHHS BIAJETh OCHOBHBIMH TOHATHSMHU O MPOCTPAHCTBEHHBIX
¢urypax 1 HUX OCHOBHBIMH CBOWCTBaMH, 3HAHHE TeopeM, (OpMyaT U yMEHHE
UX TPUMEHSATh, YMEHUS JOKa3bIBaTh TEOPEMbl M HAXOAUTh HECTaHAAPTHHIE CHOCOOBI
pelleHus 3a1ay;

(GopMupoBaHUEe YMEHUS pPaclio3HaBaTh HA YEPTeKaX, MOJENIX U B pealbHOM MHpe
MHOTOTPaHHUKH U TeJia BpaIlleHUs, KOHCTPYHUPOBATh T€OMETPHUUECKIE MOICTIH;

dopMupoBaHHE TOHMMAHHS BO3MOXXHOCTH aKCMOMAaTHYE€CKOTO TOCTPOCHUS
MareMaTu4eckKhux  Teopui, (QopMupoBaHHe MOHMMAHHUS POJM  AKCHOMATHKH
IpU TIPOBEJCHUH PACCYKICHUH;

dopMupoBaHNE YMEHUS BIAJIETh METOAAMU JOKa3aTeIbCTB U AJITOPUTMOB
pElIeHUs], YMEHUSI UX MPUMEHSTh, IMPOBOJIUTH JI0KA3aTEJIbHBIE PACCYXACHUS B XOJE
pEIIeHUsI CTEPEOMETPUUECKUX 3a/1a4 U 3a]1a4 C MPAKTUUYECKUM COACPKAHUEM,
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dbopMupoBaHUE MPEACTABICHUS O HEOOXOIMMOCTH JIO0Ka3aTeNIbCTB MPU OOOCHOBAHUH
MaTeMaTUYeCKUX YTBEPXKJIEHUH M POJM aKCHOMAaTHUKU B MPOBEACHUM JETyKTUBHBIX
pacCyXICHUM;

pPa3BUTHE U COBEPILIEHCTBOBAHUE MHTEJUIEKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN
oOyJaromuxcsi,  MO3HABATEJIbHOM  AKTUBHOCTH,  HCCJENIOBAaTEIbCKUX  YMEHHUH,
KPUTUYHOCTH MBILUICHHS], HHTEpECA K U3yUYEHUIO T€OMETPHUH;

dopMupoBaHue (PyHKIHMOHAIBHON TPAMOTHOCTH, pEJIEBAHTHOM TI'E€OMETPUHU:
YMEHUS paclo3HaBaTh MPOSBICHHUS TCOMETPUUECKUX MOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEW B PEANBbHBIX XU3HEHHBIX CUTYallMsIX W MPU U3yYEHUH  APYTHX
y4eOHBIX PEIMETOB, MPOSIBICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEM, MOICIMPOBAHUS
peanpHBIX CUTyaluid, HCCIEAOBAHUS IIOCTPOEHHBIX MOJEJEH, HWHTEpIpEeTalun
NOJTyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH  COZEpKATeIbHBIMUA  JIMHUSIMU y4eOHoro kypca «leomerpus»
B 10-11 xnaccax sBustorcsa: «lIpsmple MW TUIOCKOCTH B NPOCTPAHCTBE,
«MHororpanHukny, «Tena BpamieHus», «BeKTopbl 1 KOOPIUHATHI B IPOCTPAHCTBEY,
«/IBM>KEHUs B IPOCTPAHCTBEY.

ChopmynupoBannoe B  DPI'OC COO TpeboBaHHE «YyMETh OMNEPUPOBATH
NOHATUSMUY», PEIEBAHTHBIX T'€OMETPUU Ha yDIyOiaEHHOM ypoBHEe oOyueHus B 10-11
KJlaccax, OTHOCUTCSI KO BCEM COIepKaTelbHbIM JIMHUSAM y4eOHOro Kypca, a
(opMUpOBaHUE JOTUYECKUX YMEHUU pacIpelesieTcsl He TOJIBKO M0 COAepKaTeIbHbIM
JUHUSAM, HO W 1o rogam oOyuenus. Copep:kaHue oOpa3oBaHHUs, COOTBETCTBYIOLIEE
OpelIMETHbBIM  pesyapraram  ocBoeHusi DenepanbHoil  pabodueil  mpoOrpambli,
pacnpenen€HHbIM 0 TolaM OOYy4YeHUs, CTPYKTYPHUPOBAHO TaKUM 0Opa3oM, 4TOOBI KO
BCEM  OCHOBHBIM, NPUHIUNHAIBHBIM  BoOmpocaM  oOOydarmiuecs O0O0pallainuch
HEOIHOKPATHO. OTO IMO3BOJIIET OPraHU30BAaTh  OBJIAJICHHE TIE€OMETPUUYECKUMU
HNOHATHUAMU M HaBbIKAMHM TIOCJIEAOBATEIbHO M MOCTYNAaTelbHO, C COOJIOCHUEM
OPUHIIMIA TPEEMCTBEHHOCTH, a HOBBIE 3HAaHMS BKJIIOYaTh B OOIIYI0 CHUCTEMY
reOMETPUYECKUX MPEICTaBICHUN O00ydaroImuxcs, pacmupss U yrmiyonss e€, oopasys
IIPOYHBIE MHO>KECTBEHHBIE CBSI3U.

[lepexon Kk M3y4EHHUIO TEOMETPUH Ha YIITyOJIEHHOM YPOBHE MO3BOJISIET:

co31arh ycnoBus s quddepeHnuanuu 00ydeHusl, TOCTPOCHUS WHANBUYaTbHBIX
o0pa3oBaTeNbHBIX MPOTpPaMM, OOECIEYUTh YDIyONEHHOE W3YYCHHE TE€OMETpPUHU
KaK COCTaBIISIIOIICH yueOHOro npeamera « MaTtemaTikay;

MOJITOTOBUTHh OOYYalONIUXCS K TPOMOJDKCHUIO HM3YyYCHUS MaTeMaTHKHA C y4ETOM
BbIOOpa Oynymiet mpodeccuu, obecrneunBas NPEEMCTBEHHOCTh MEXKIY OOIINM H
npo¢eCCHOHAIBHBIM 00Pa30BaHUEM.

Ha u3yuenue yuebHoro kypca «l'eomeTpus» Ha yriIyOJIeHHOM YPOBHE OTBOIUTCS

130 gacos: B 10 kmacce — 68 gaca (2 yaca B Hezento), B 11 kimacce — 66 daca (2 yaca B
HEJIEITI0).
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COAEPXAHME OBYYEHMUSA

10 KIIACC

IIpsiMmble M JIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE MOHATHS CTEPEOMETPUH. TOuKa, MpsAMasi, IIOCKOCTh, MPOCTPAHCTBO.
[TonsiTue 06 aKCMOMaTUYECKOM MOCTPOCHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CJIEICTBUSA U3 HUX.

B3anmHoe pacnosokeHue OpsAMBIX B IIPOCTPAHCTBE:  IEPECEKAIOIIMECH,
napajulesibHble M CKpelMBaromuecs npsamble. [Ipr3Haku CKpEIMBAIOMINXCS MPSAMBIX.
[TapamienbHOCTh NPAMBIX Y IUIOCKOCTEM B MPOCTPAHCTBE: MapajuleIbHbIC IPSMbIE B
IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX MPAMBIX, [TAPAJUIEIBHOCTD MPSIMON U IIJIOCKOCTH.
[TapannensHoe W UEHTpalIbHOE MNPOEKTUpPOBaHUE, H300paxkeHue ¢uryp. OCHOBHBIE
CBOMCTBa MapajUIeIbHOTO MpOeKTUpoBaHUs. M3o00pakeHue Quryp B mapauienbHON
IPOEKIMH. YIIBI € COHANpPABIECHHBIMU CTOPOHAMH, YIOJ MEXAY NPSIMBIMU
B IpocTpaHcTBe. [lapaiienbHOCTh IMIIOCKOCTEW: MapaijieibHbIE MIOCKOCTH, CBOMCTBA
napajuienbHbIX MIockocTer. [IpocTeiinme npocTpaHCTBEHHbIE (DUTYpPBI HA TIOCKOCTH:
TETpasp, NapauIeNICUIEN, IOCTPOCHUE CEUCHUM.

[lepneHaUKyIIpHOCTD OPSAIMOM M IUIOCKOCTH: IEPIEHAUKYISPHBIE NPSMBIE B
IIPOCTPAHCTBE, NPSMBIE MMAPAJJIEINbHBIE U NEPHEHAUKYISIPHBIE K INIOCKOCTH, MPU3HAK
NEPNEHINKYISIPHOCTU MPAMON M IUIOCKOCTH, TEOpEMa O MPSIMON NEPHEHAUKYISAPHON
wiockocTd. OpTOroHajspbHOE MPOEKTHpOBaHWE. llepneHauKymnsip W HaKJIOHHBIE:
paccTosiHuEe OT TOYKHU A0 TUIOCKOCTH, PACCTOSHHUE OT MPAMOU 10 IJIOCKOCTH, IPOCKLIUS
burypsi Ha IIJIOCKOCTB. IleprieHIUKYIAPHOCTD IIJIOCKOCTEN: IIPU3HAK
MEPIEHANKYIISIPHOCTH IBYX IUIOCKOCTEN. TeopeMa 0 TpEX MepneHIUKYIsIpax.

VYIiel B IPOCTPAHCTBE: YTOJI MEXAY NMPAMOW U IJIOCKOCTBIO, JABYTPaHHBIN YTod,
JMHEWHBIA YTOJl IBYIpaHHOro yria. TpéxrpaHHblii U1 MHOrorpaHHble yribl. CBOMCTBa
IUIOCKMX YIJIOB MHOIOrpaHHOro yrmia. CBOMCTBA IUIOCKMX M JIBYTPaHHBIX YIJIOB
TPEXTPAHHOTO yIiia. TeopeMbl KOCUHYCOB U CUHYCOB [Tl TPEXTPAHHOTO yIvia.

MHororpaHHuKHu

Buabsl MHOTOrpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. IIlpusma: n-yronpHas npusma,
npsiMass W HakJIOHHAs TpuU3Mbl, OOKOBas U IIOJIHAs [OBEPXHOCTb IMPU3MBI.
[Tapannenenunen, OpsiMOYrOJIbHBIM Napajieienune] U ero cBoucrBa. Kparuaniime
IIyTH Ha ITIOBEPXHOCTU MHOrorpanHuka. Teopema Diinepa. IIpocTpancTBeHHast TeopeMa
[Mugaropa. Ilupamuaa: n-yroiabHas mUpaMuja, MpaBUWIbHAS U yCEUEHHAs MUPAMUIBL.
CpoiictBa pébep u OOKOBBIX TpaHel MNpaBWIbHOW mnHpaMuibl. [IpaBuibHbIE
MHOTOIDaHHUKH: [paBWiIbHAsg IIpU3Ma U I[PAaBUJIbHAs IHPaMHUIA, IIPaBUIIbHAS
TpeyrojibHasi MUPaMKIa U TPaBUIBHBINA TeTpadap, KyO. [IpencraBienne o mpaBUIbHBIX
MHOTOIPaHHUKAX: OKTadIp, TOACKAdIP U UKOCAIIP.

Boruncnenue 31€eMEHTOB MHOTOIpaHHUKOB: pEOpa, nuaroHanu, yrisl. [lmomanb
OOKOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSAMO MPU3MBI, IO/ lb OCHOBAHUH,
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TeopemMa 0 OOKOBOM MOBEPXHOCTH MPAMOU mpu3Mbl. [101mans 60KoBOM MOBEPXHOCTH U
MOBEPXHOCTHU MPABUIIHLHOM MUPAMUIBI, TEOPEMA O TUIONIAJAN YCEUEHHON MUpaMUIbl.
CumMmerpuss B HOPOCTPAHCTBE.  DJIEMEHTHl ~ CUMMETPUM  TMPaBUIBHBIX

MHOTOI'PaAHHHUKOB. CI/IMMeTpI/IH B IMpaBUJIbHOM MHOTOI'PaHHHUKE! CUMMCTPHUA

napajuieJenunesa, CHUMMETPUST NPaBWIbHBIX MPU3M, CHUMMETPUS MPaBUIBHOU
MMAPAMU/IBI.

BexkTopbl ¥ KOOPAMHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOU BEKTOD, JJIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPbl KOJUIMHEApHBIE, COHANPABICHHBIE U IPOTUBOIOJIOXKHO HAaIPaBICHHBIE
BEKTOpbl. PaBEeHCTBO BEKTOpOB. [[eHCTBUS C BEKTOPAaMH: CIIOKEHUE W BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHO)KCHHME BEKTOpa Ha uymciio. CBOMCTBa
CIOXKEeHUs BeKTopoB. (CBOHCTBa yMHOXEHUs BeKTOopa Ha uwucio. IloHsThe
KOMIUJIAaHApHbIE BEKTOphl. IIpu3Hak KoMIulaHapHOCTH TpEX BeKTOpoB. [IpaBuiio
napauienenunena. Teopema O paslIoXKEHUH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BeKkTOpaM. IIpsMoyrosbHas cuctema KOOpAUHAT B ITpocTpaHcTBe. KoopanHarsl BekTopa.
CBs13p MEXly KOOpAMHATAMHU BEKTOpA U KOOPAMHATAMU TOYEK. YTOJI MEXKIY BEKTOPAMM.
CkansipHO€ TPOU3BEAECHUE BEKTOPOB.

11 KJIACC

Tesa BpameHust

[lonsiTvsi:  IWIMHApUYECKass  TOBEPXHOCTh,  KOHHYECKAas  MOBEPXHOCTD,
cepuueckass MOBEpXHOCTh, 00Opa3ylollue MOBEpXHOCTEH. Tena BpallleHUs: MUIUHID,
KOHYC, YCeUEHHBIN KOHYC, cepa, map. Bzaumuoe pacnonoxkenue chepsl U MmI0CKOCTH,
KacaTenpHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten BpalleHHss Ha IUIOCKOCTH.
Pazpéprka mununapa u konyca. Cummerpust chepsl U 1mapa.

O6wém. OcHoBHBIE cBOMicTBa 00BEMOB Ted. Teopema 00 00bEME MPAMOYTOIBEHOTO
napaienenunena u ciueActBuss u3 He€. OOBbEM NpsMO W HAKIOHHOW MPHU3MBI,
WIMHPA, TUPaMUIbI U KoHyca. O0bEM I1apa U mapoBOTO CETMEHTA.

KomOunanmu ten BpamieHusi ¥ MHOTOTpaHHUKOB. [Ipr3ma, BriMcaHHasi B IWJIMHIP,
omucaHHas okojo munuHapa. Ilepeceuenune cdepsl u mapa ¢ miockocThio. Kacanue
mapa U cdepsl MIOCKOCThIO. [IOHATHE MHOTOrpaHHUKA, OMKUCAHHOTO OKOJIO C(epsl,
cdepsl, BMUCAaHHOW B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHUS.

[Imomanar MOBEPXHOCTU IWJIMHApPA, KOHYyca, IUIOmaab chepbl M €€ YacTei.
[TonoOue B mpocTtpancTBe. OTHOIIEHHE 00BEMOB, TUIOMIA/IEH MOBEPXHOCTEH MOAOOHBIX
¢uryp. IIpeobpazoBanue noao0us, TOMOTETHSI. Pemenue  3amau Ha
IUIOCKOCTH C UCIIOJIb30BaHUEM CTEPEOMETPUUECKUX METOMIOB.

[TocTpoenue ceueHUil MHOTOTPAaHHUKOB M TeNl BpALICHHS: CEUCHHUS MHJIMHApA
(mapasuienbHO U MEePHEHIUKYISIPHO OCH), CEUeHUS KOHYca (MapaieTbHOe OCHOBAHUIO U
IPOXOsINee Yepe3 BepIIrHY), CEUCHHsS Iapa, METOIbl MOCTPOCHHS CEUECHUIH: METOA
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BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpocTtpancTtBe. Onepauuu HaJ BEKTOpaMH. BEKTOpHOE yMHOXKEHUE
BeKTOpOB. CBOMCTBa BEKTOPHOrO yMHOKEHHMs. [IpsiMmoyroipHas cucrema KOOpAWHAT B
npoctpanctBe. Koopaunarel BekTopa. Pasnoxenue Bekropa no 6asucy. KoopaunarHo-
BEKTOPHBIN METOJI IPY PEUIEHUH FEOMETPUUECKUX 3aau.

JBMKEeHUN B IPOCTPAHCTBE

JBrxenus: mpoctpancTBa. OtobpaxkeHus. [[Bmwkenus u paBeHcTBoO Guryp. O6mme
CBOMCTBa JBW)KECHMH. BuIbl [IBWKEHUM: TMapajuIeIbHBIA IIEPEHOC, LEHTpaJbHas
CUMMETpHSI, 3€epKajbHasi CHMMETpHSA, IMOBOPOT BOKpyr mnpsimoil. [IpeoOpazoBanus
nono6us. [Ipsamas u chepa Ditnepa.

INPEAMETHBIE PE3YJ/IBTATbI

K xonmy 10 kJacca oOydaromuiicss HayuynuTCs:

CBOOOJTHO OTIEPUPOBATH OCHOBHBIMU MOHSATUSIMU CTEPEOMETPHUU TP PEIICHUU 3a]1a4
Y IIPOBEACHUU MAaTEMAaTUUYECKUX PACCYKICHUI;

MPUMEHSTh AKCHOMbl CTEPEOMETPUU M CIEJACTBUSL W3 HUX MpHU
pEIIeHNN TeOMETPUUECKUX 3a/1aY;

KJacCU(UIUPOBATh B3aUMHOE  PACIIOJNIOKEHHUE TMPSIMBIX B
MPOCTPAHCTBE, INIOCKOCTEN B IPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEN B MPOCTPAHCTBE;

CBOOOJTHO OTIEPUPOBATH MOHITUSIMU, CBSI3aHHBIMU C YIJIAMH B TPOCTPAHCTBE: MEXKTY
PSIMBIMH B TIPOCTPAHCTBE, MEXKIY MPSIMOU U IIIOCKOCTHIO;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

cBOOOJTHO PacmoO3HABaTh OCHOBHBIE BUIbI MHOTOTPAaHHUKOB (TIpU3Ma, TUpaMu/a,
PSIMOYTOJIbHBIN Tapajuieenumnes, Kyo);

KJIaCCU(PUIIMPOBATh MHOTOTPAHHHUKH, BBIOMPAasi OCHOBAHUSA I KJIaCCU(UKALINY;

cBOOOJIHO ONIEPUPOBATH IIOHATUSAMH, CBSI3aHHBIMH C CEYEHUEM MHOTOIPAaHHUKOB
IJI0CKOCTHIO;

BBINIOJHATh [ApaJUICIbHOE, LEHTPAJbHOE W OPTOrOHAJIBHOE ITPOECKTUPOBAHUE
(Guryp Ha MIOCKOCTb, BBIIOJIHATH U300pakeHUs (PUTyp Ha MJIOCKOCTH;

CTPOUTH CEYEHUS MHOTOTPAHHUKOB pa3JIMYHbIMM METOJAMH, BBINOIHAThH
(BBIHOCHBIE) TIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY,
cOOKY, CHU3Y;

BBIUMCIIATh IUIOMIAAM TOBEPXHOCTEH MHOTOTPaHHUKOB (MpU3Ma, MNUpamMuia),
reOMETPUYECKUX TeJl C IPUMEHEHHEM (POpMYyIT;

CBOOOZHO OINEPUPOBATH MOHATHUAMH: CUMMETPHUS B IMPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U IMJIOCKOCTh CUMMETPUHU (DUTYPBL;

CBOOOJTHO  ONEpUPOBaTh  MOHATUSIMH, COOTBETCTBYIOIIMMHU  BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBINOJIHATD JEHCTBUS HAJl BEKTOPaMU;

pemarp 3aa4d Ha J0Ka3aTeIbCTBO MAaTeMaTHYECKUX OTHOLUEHUH M HAXOXKICHHE
reOMETPUYECKUX BEJIUUMH, IPUMEHSSI U3BECTHBIE METO/IbI IIPU PELICHUN
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c-miail: ek il na

MAaTCMAaTUYICCKHUX 3a/1a4 ITOBBINICHHOI'O K BBICOKOI'O YPOBH: CJIOKHOCTH,

OPUMEHATh  NPOCTEHIINME  MPOTPaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1a4;

W3BJIEKATh, peoOpa3oBbIBATH U UHTEPIPETUPOBATh  HH(OPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MpEeACTABICHHYIO Ha dYeprexax u
PUCYHKAX;

IIPUMEHATH TIOJTYYECHHBIC 3HAHMWS Ha MPAKTUKE: CPABHHUBATh W AHAJIU3UPOBATH
peaslbHbIE CUTYallMH, IPUMEHSTh M3YyYCHHBIC NOHATUSA B MPOLIECCE MOUCKA PEHICHUS
MaTeMaTu4ecKu cQPopMyIMpOBaHHON POOJIEMBI, MOJEIHPOBATh PEAJIbHBIE CUTYalluu Ha
SA3bIKE TEOMETPHMM, MCCIENOBATh IIOCTPOCHHBIE MOJEIM C  MCHOJBb30BAaHUEM
reOMETPUYECKHUX OHATUI U TEOPEM, almapara anreOpsl, pemarb NPaKTHUYECKUE 3a]1auH,
CBS3aHHBIE C HAXOXKIECHUEM I€OMETPUUYECKUX BEITUYMH;

MMETh MPEACTaBICHUS 00 OCHOBHBIX 3Talax Pa3BUTHs F€OMETPUU KaK COCTABHOM
yacTu (yHJaMEHTa pa3BUTHS TEXHOJIOTHUH.

K xonity 11 kiacca oOydJaromuiicss HayIuTCs:

CBOOOTHO OMIEPUPOBATH MOHATUSAMH, CBI3aHHBIMH C IIMIIMHIPUYECKOM, KOHUYECKOU
U c(hepuveCcKoi MOBEPXHOCTIMHU, OOBICHITH CLIOCOOBI MOTYUYEHUS;

OTIEpUPOBATh MOHATHSIMU, CBA3aHHBIMU C T€JIAMH BPALICHUS: IUJIUHAPOM, KOHYCOM,
chepoii u mapom;

pacro3HaBaTh Teljla BpalleHus (IMIUHAP, KOHYC, cdepa U map) U 0ObACHATh
crocoObl MOJYyYEHHUS TEJ BpallleHHUS;

KJIaCCU(PHUIMPOBATH B3aMHOE PACTIONIOKEHUE CHEPDI U MIOCKOCTH;

BBIYUC/ISATh BEIUYUHBI 3JIEMCHTOB MHOTOTPAHHHMKOB M TEJl BpallleHUs, 00bEMBI U
IJIOMIAIM TIOBEPXHOCTEH MHOTOIPAHHUKOB W TEJI BPAIlCHUS, I'€OMETPUUYCCKUX TeI C
npuMeHEHUuEM (HOPMYIT;

CBOOOJTHO OIIEpHUPOBATh MOHATUSMH, CBI3AaHHBIMU C KOMOMHAITASMH TEJI BPAIICHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHHK, BIIMCAHHBINA B C(hepy M OMUCAHHBIN OKOJIO c(ephl,
cepa, BimcaHHas B MHOTOTPaHHUK WJIM TEJIO BPAIlICHHUS;

BBIYHCIIATh COOTHOIICHHUS MEXAY IUIOMIAJSIMU TOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEJI;

M300pakaTh W3ydaeMmble (PUTYpPHI, BHIMOTHATH (BBIHOCHBIE) IJIOCKUE YEPTEKHU W3
PUCYHKOB TIPOCTBIX 00BEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEUCHUS Tell

BpAILCHHUS;

W3BJIEKATh, WHTEPIIPETUPOBATH U 1mpeoOpa3oBbiBaTh  HWHGOPMAIHUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUrypax, MPEACTABICHHYIO Ha 4Yeprexax Hu
PUCYHKAX;

CBOOOJTHO OINEpPUPOBATH MOHSATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATH OTIEpaIluy HaJl BEKTOPaAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JEKAPTOBOUM CUCTEME KOOPUHAT;

pemarh TEOMETPUUYECKHE 3aJadyd Ha BBIUMCICHHE YIIIOB MEXIY HNPSIMBIMU H
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Lot |} TEg i

IUIOCKOCTAMH, BbIuMciIeHne  PACCTOSHUH o1 A Ouk
Ha

en, HI343) 37
a

0" 'MIIOCKOCTH, B IIEJIOM,

MPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/IA TIPH PEIICHUY;
CBOOOHO ONEPUPOBATH MOHITHSIMU, CBSI3aHHBIMU C JIBUKCHHEM B IMPOCTPAHCTRBE,
3HaTh CBOMCTBA JIBHKCHHM;

BBITIOJIHATh M300paKeHUsI MHOTOIPAaHHUKOM U TE€J BpallleHUs! TIPU MapasuieIbHOM
NepeHoce, UEHTPATbHOW CUMMETPUH, 3€PKAIBHON CUMMETPUHU, IPU MOBOPOTE BOKPYT
npsMOM, TpeoOpa3oBaHus MOA00HS;

CTPOUTh CEUEHUSI MHOTOIPAHHUKOB M TeJl BpallEHUSA: CEUCHMs MWIMHAPA
(mapajuienbHO U NEPHEHANKYISIPHO OCH), CEUEHUsI KOHYCa (TTapaieIbHOE OCHOBAHUIO U
POXOoJAIlee Yepe3 BEPIIUHY), CEUCHHUs 11apa;

UCIIOJIb30BaTh METOIbI MMOCTPOCHHSI CEYEHUI: METOJ] CIEAO0B, METOJl BHYTPEHHETO
MPOEKTUPOBAHUSI, METOJ] IEPEHOCA CEKYIIEH MIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUUYECKUE YTBEPKIACHUS,

MIPUMEHSTh TEOMETPUYECKHE (PaKThl Ji1 PEIICHUSI CTEPEOMETPUUECKHUX 3aj]1ad,
MPEIIOJIaralolIuX HECKOJIbKO IIAaroB PEIIEeHHUs, €CIU YCIOBHUS MPUMEHEHHs 3aJaHbl B
SIBHOU U HEABHOU dopMme;

pemarh 3ajJaul Ha JI0Ka3aTebCTBO MAareMaTUYEeCKUX OTHOIICHUN M HaXOXJICHHE
reOMETPUUECKUX BEJIMUNH;

NPUMEHSTH MIPOTPaAaMMHBIE CPEJCTBA U AIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/ay;

MIPUMEHSTh MOJNYYEHHBbIE 3HAHUS Ha MPAKTUKE: CPAaBHUBATH, AHAJIM3UPOBATH U
OIICHUBATh peaJIbHbIC CUTYAIlUU, IPUMEHSTh U3YUYEHHbIE TTOHSTHUS, TEOPEMBI, CBOICTBA B
mpoliecce TOWCKa PEIICHUs MaTreMaTU4ecku ChOpPMYIUPOBAHHOM  MPOOIEMBI,
MOJIEJIUPOBATh PeajbHbIE CUTYallMM Ha SI3bIKE T€OMETPUHM, HCCIIEIOBATh MOCTPOCHHBIC
MOJIEJIM C HCIOJIb30BAaHUEM T'€OMETPUUECKUX TMOHSATUN U TEOpeM, arrapara ainreOphl,
pelaTh NpakTUYECKUE 3a7a4u, CBSI3aHHbIEC C HAXOXKIEHUEM I€OMETPUUYECKUX BEITUUHH;

MMETh MPEACTaBICHU 00 OCHOBHBIX dTalax pa3BUTUSI TEOMETPUHN KaK COCTABHOM
yacTu (pyHJaMEHTa pa3BUTHS TEXHOJIOTHM.



TEMATUYECKOE INTAHUPOBAHUE

10 KIIACC
Hazanue KonunuectBo OCHOBHBIE BUJIBI AESITEIbHOCTH
OCHOBHOE€ coiepKaHUE
paznena (TeMbl) Kypca 4acoB yYaluxcs
BBeneHue B cTepeoMeTpUIO 16 OcHOBHbIE Onpenensite MIOCKOCTh KakK (GUTypy,

IPOCTPAHCTBEHHBIE (PUTYPBI.
[TonsiTust crepeomMeTpun: TOUKa,
npsiMasi, II0CKOCTb,
IIPOCTPAHCTBO.

OcCHOBHBIE NTpaBUJIa U300pAKEHUS

Ha PUCYHKE IIJIOCKOCTH,
napajieIbHbIX IPSIMBIX (OTPE3KOB),
CEpeJIMHbI OTpe3Ka.

IHonsarus: repeceKaromecs
IUIOCKOCTH, TepeceKarouiecs: mnpsmas
U TUIOCKOCTB; MOJYIIPOCTPAHCTBO.
MHororpanHuKkH, U300pakxeHne
IPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIIeCTBYIOIUX OObEKTOB.
AKCHOMBI CTEpEOMETPHUH U TIEPBHIC
CIIEICTBUSA U3 HUX.

CriocoObl 3a1aHus TIPSIMBIX

Y IIJIOCKOCTEN B

IPOCTPAHCTBE.

O003HaueHUs NPSIMBIX U

B KOTOPOU BBITIOJIHSIETCA INIAHUMETPUSL.
Jlenmarp mpocTENINEe JIOTUYECKHE
BBIBOJIbI U3 AKCHOMATUKH TIOCKOCTH.
[IpuBOAUTE TPUMEPHI peabHBIX
00BEKTOB, UJICATU3ALIUEH KOTOPHIX
SIBJISIFOTCSI aKCHOMBI T€OMETPHU.
N3yuarh, IpUMEHSITh TPUHIUIIBI
MOCTPOEHUS CEUYCHUI.

Ncnonp30Barh A1 NOCTPOCHHUS
CEYEHU METOJI CIIE0B, METOT
BHYTPEHHETO NPOECKTUPOBAHUS, METO]
MepeHoca ceKyuiei mIoCKOCTH.
Pemiates crepeomeTpuyeckue 3a1avuu:
Ha ONpe/IeJICHHE BUJA CEUEHUS U
HaXO0XJECHUE €0 MIOIIaIH.
AKTyanu3upoBatrh (HaKThl U METOJIBI
IJIAHUMETPUH, PEJICBAHTHBIE TEME,
IPOBOJIUTH AHAJIOTHUHU.

Hcnonp30Barh npu pelieHuH 3a1a4d




wiockocteir. Ceuenus. M3o0pakenue
CEYCHUH




nupamMubl, Kyoa v MpU3Mbl, KOTOpbIE
MIPOXONIAT Yepe3 ux peopa.
N300paskeHue nepeceyeHust
IIOJIYYEHHBIX TUIOCKOCTEM.
PackpaimBanye mocTpoeHHBIX
CEYECHHI pa3HbIMU L[BETAMH.

Merton cnenoB aiis MoCTpOECHUs
ceyeHuil. CBOICTBa epeceueHui
MPSAMBIX U IocKocTel. IlocTpoenue
CEUEHHUI B MUpaMujie, Kyoe 1o TpéM
ToukaMm Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIIUCh
11aroB IMOCTPOCHMUS.

[loBTOpEHME TIIIAHUMETPHH.
Teopema 0 MPONOPILIMOHAIBHBIX
orpe3kax. [lonobue TpeyroJbHUKOB.
Teopema Menenas. Pacuérel

B CEYEHUSIX HA BBIHOCHBIX YEPTEkKAX.
Hcropus pazButus

IUIAHUMETPUU U CTEPEOMETPUHN

CIENYIOIINE TUITAHUMETPUYECKNE
(baKThl 1 METOJIBI:

Teopemsl Daneca u

0 MPOIMOPIUOHAIBHBIX OTPE3KaX.
AnroputMm JieneHus oTpe3Ka

Ha 1 paBHBIX YacTen. Teopema
Menenasi.

PaBHOOEApEHHBIN TPEYTOJbHUK.
PaBHOCTOpOHHUI TPEYTOIBHUK.
[IpssMOYTOJIBHBIN TPEYTOIBHUK.
CBOMCTBO CpeIHEN JTUHUU
TpeyrojbHuKa. CBONCTBO OMCCEKTPUCHI
yIiia TpeyrojabHuka. CBOMCTBO MeauaH
TPEYTOJIbHUKA.

[Tpu3Haky nogo0us TPEYroJIbHUKOB.
[Tonyyars npeacraBieHus 00
OCHOBHBIX J3Talax pa3BUTUS T€OMETPUU
KaK COCTaBHOI 4acTH (pyHIaMeHTa
Pa3BUTHUS TEXHOJIOTUHI

B3aumHoe pacnionoxkeHue
MPSMBIX B TPOCTPAHCTBE

B3auMHO€ pacnioyioKeHne IpsAMbIX
B IIPOCTPAHCTBE.
CkpeluBaromnmecs

npsmeie. [Ipusnaku
CKPEIIMBAIOIIUXCS MPSIMBIX.
[TapajuiesibHbIE IPSIMbBIE

Knaccudunuposars B3auMHOE
PaCIIONIOKEHUE TTPSMBIX

B [IPOCTPAHCTBE, WILTIOCTPUPYS
PUCYHKaMU U MPUBOAS MPUMEPHI
W3 PeaJbHOM )KU3HMU.







B IIpOCTpaHCcTBE. Teopema

O CyLIECTBOBaHUU U
€IMHCTBEHHOCTH IPSIMOM
NapajyIeIbHON TaHHOU

MPSIMOU, IPOXOMSIIEH YEPE3 TOUKY
IIPOCTPAHCTBA U HE JICKAILEH

Ha JTaHHOM IIPSMOM.

JleMMa 0 mepeceyeHur napaieabHbIX
MPSAMBIX IUIOCKOCTBIO.
[TapannenbHOCTH TPEX MPSAMBIX.
Teopema 0 TpEX mapajieabHbIX
MPSIMBIX.

TeopeMa 0 CKPCINUBAOIIUXCA ITPAMBIX.

[TapamnenbHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA
NapasuieIbHOTO MPOEKTUPOBAHUS.
N3006pakeHue pa3HbIx GuUryp B
napasuiesIbHOW MPOEKIUH.
[{enTpanbHast MPOEKLHUS.

VYroi ¢ coHanpaBIeHHBIMU CTOPOHAMM.
VYron mexay npsiMpIMu.

3a1a4n Ha JOKA3aTeIbCTBO U
HCCJICOBAHKE, CBSI3aHHbIC

C PacIIOJ0KEHUEM MPSIMBIX

B MPOCTPAHCTBE

Jloxa3bIBaTh TEOpPEMY

0 CYILLIECTBOBAaHUH u
€IUHCTBEHHOCTH rnapasuieabHON
IPSAMOM, MPOXOIAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE

JeXalen Ha Apyrou MpsMou; JIeMMy
0 IIepECEYEHUN TUIOCKOCTU JBYMS
HapajuleIbHBIMU NPSIMBIMU; TEOPEMY
0 TPEX MapajuIeNbHBIX MPSMBIX.
Jloka3bpIBaTh MPU3HAK

CKPEILUBAIOLIUXCS IPSIMBIX, TEOPEMY
O CKPEIIMBAIOIIUXCS MPAMBIX.
Jloka3bIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHANPABJICHHBIMU CTOPOHAMH.
OOBSACHATD, UTO HA3bIBACTCS
napajijieJIbHbIM U IIEHTPaIbHbIM
MPOCKTUPOBAHUEM U KaK BBITTOITHSAETCS
MPOEKTUPOBAHUE buryp Ha
IUIOCKOCTh.  JlOKa3pIBaTh  CBOMCTBA
NapajiyIeTIbHOTO TPOEKTUPOBAHUS.
N3o00paxkars B mapamienbHON
MPOEKIIUU pa3HbIC

reOMETpHUECKHUE (PUTYPHI.

Pemiars cTepeoMeTpudeckue 3agaun

Ha J10Ka3aTeJIbCTBO U UCCIIEIOBAHNE,
CBSI3aHHBIE C PACTIONOKEHUEM TPSMBIX
B IPOCTPAHCTRE.







[IpoBoauTh HOKA3aTENbHBIE
paccyXIeHUs IIPU PEIICHUU
TEOMETPUYECKUX 3a/a4, CBA3aHHbBIX
CO B3aMMHBIM PaCIOJI0KEHUEM
IPSIMBIX B TPOCTPAHCTBE.

CpaBHuUBaTh, aHAIM3UPOBATH U
OIICHUBATH YTBEPKICHUS C LIEJIbIO
BBISIBJICHHS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyXICHUM.
MonenupoBaTh peajabHbIE CUTYAIUH,
CBSI3aHHBIE CO B3aUMHBIM
PaCIIONIOKEHUEM MPSIMBIX

B IIPOCTPAHCTBE, HA SI3bIKE TEOMETPUH.
UccnenoBats MOCTPOECHHBIE MOJICIIH

C UCIIOJIb30BAHHEM T€OMETPUUECKUX
NOHATUW U TEOPEM, arapara
anreopsl, HU(PPOBBIX PECYPCOB.
[Tonyuars nipeacrasneHue

0 LIEHTPaJIbHOM MPOECKTUPOBAHUU

u 00 uctopuu padboT Mo TEOPUU
NEPCIEKTUBBI

[TapannenbHOCTH
IPSAMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE
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[TonsiTus: napainenbHOCTh IPAMOKN
Y TUIOCKOCTHU B MTPOCTPAHCTBE.
[Ipu3Hak nmapanneabHOCTH NPSAMOU U
iockocth. CBoiicTBa
NapaJuIeIbHOCTH

Knaccuduimposats B3auMHOe
pacnoioKEHNE NPSIMOM U TUNIOCKOCTH
B [IPOCTPAHCTBE, MPUBOJIS
COOTBETCTBYIOIINE TPUMEPHI







IIPSAMOM U TIJIOCKOCTH.
['eomeTpuueckue 3a1auu

Ha BBIYMCIICHUE U OKA3aTENbCTBO,
CBSI3aHHBIE C NTAPAJUIEIIbHOCTHIO
NPSIMBIX U TUIOCKOCTEN B
npocrtpaHctse. [locTpoeHue ceuenus,
MIPOXOISALIETO YEPE3 TAHHYIO MPSIMYIO
Ha YEPTEKE U NMAPAIIIEIBbHOTO APYron
IIPSAMOM.

Pacuér oTHOLIEHUN.

[TapajutenbHas NpoeKkLys,
IIPUMEHEHUE

JUTSA IOCTPOEHUST CEUEHUMN

Ky0a U nmapajienenumnesaa.

CaoiicTBa napasuiesienuneaa u Ipu3Msl.
[TapannensHblie mIockocTH. [Ipu3Haku
NapajuieIbHOCTH ABYX IJIOCKOCTEH.
Teopema o0 mapasuieIbHOCTH

Y €IUHCTBEHHOCTH

TUIOCKOCTH, ITPOXOAAIIECH

4yepe3 TOUKY, He

MIPUHAJIEKAITYI0 JAHHON TUIOCKOCTH
Y CIJIEJICTBUS U3 HEE.

CBoiicTBa MapajuieNbHBIX MJIOCKOCTEU:
0 MapajuIeJIbHOCTHU IPSAMBIX
IIEPECEUCHHUS] IIPU MIEPECECUEHUN BYX
NapajuleNIbHBIX MJIOCKOCTENW TPEThEN;

U3 peajJbHOU KU3HMU.
@opMyIHMpOBATH ONPEACICHUE
MapaJuIeNbHBIX MPSAMOU U
IIJIOCKOCTH.

JIoKa3bIBaTh MPU3HAK

0 MapaJuIeIbHOCTH IIPSMOU U
IIOCKOCTH; CBOMCTBA
NapaJiyIeIbHOCTH MPSIMOK U
IJIOCKOCTH.

Pemars cTepeomerpruueckue 3agaun
BBIYMCIICHUS U JJOKA3aTEIbCTBO,
CBSI3aHHBIE C MAPAIUICIIBHOCTHIO
MPSMBIX U INIOCKOCTEN B MPOCTPAHCTBE.
Pemars mpaktudeckue 3aaauun

Ha MOCTPOEHUE CEYEHUM Ha
yepTexkax TeTpadapa u
napauieNenunea.

Pemare cTepeomeTpruueckue 3amaun,
CBSI3aHHBIE C IOCTPOCHUEM CEUEHUI
IUIOCKOCTBIO.

[IpoBOAUTH JIOTHYECKHA KOPPEKTHBIE
JI0Ka3aTeNIbHBIE PACCYKICHUSA

IIPY PEUICHUU T€OMETPUUECKUX 3a]1a4
CBSI3aHHBIX C MAPaAJIEILHOCTHIO
IIOCKOCTEM.

CpaBHMBaTh U AaHATTU3UPOBATH
peanbHbIE CUTYAIMH, CBI3AHHBIC




00 OoTpe3Kax mapajuieNIbHbIX MPSAMBIX,
3aKIJIFOUEHHBIX MEXKy MTapaIeIbHbIMU

C MapaJUICIIbHOCTBIO MPSAMOM U
IJTIOCKOCTH B MPOCTPAHCTBE;




IUIOCKOCTSAMHM; O IEPECEUCHUH MPSIMOK

C ABYM: IIapaJlJICJIbHBIMHA
IIITOCKOCTAMHU

MOZEIIUPOBATh PEAJIbHBIE CUTYALMH,
CBSI3aHHBIE C MTAPaIEIBbHOCTHIO
MPSAMOU U TIJIOCKOCTH B
IIPOCTPAHCTBE, Ha A3BIKE TEOMETPUU

[lepnieH AUKYISPHOCTD
MPSIMBIX u
IJIOCKOCTEN B
IIPOCTPAHCTBE
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[ToBTOpenue: Teopema [Mudaropa
Ha IUIOCKOCTH, TPUTOHOMETPHUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CpolicTBa Ky0a ¥ MPSMOYTOJIBLHOTO
napauienenunena. Berancnenue
JUIMH OTPE3KOB B KyOe U
MPSIMOYTOJILHOM MapajuiesIeIUIIe]IE.
[leprieHqUKYASPHOCTH IPSMOUN U
IockocTu. [lprusnax
MEePNEHAUKYISIPHOCTH NPSIMOU U
miockoctu. Teopema o
CYILIECTBOBAHUU U €UHCTBEHHOCTHU
IIPsMOH,

MPOXOJAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHINKYISPHON K MIOCKOCTH.
[1510CKOCTH ¥ IEPHEHAUKYISPHBIE
UM TpsMast

B MHOTOI'PDaHHHKAX.
[lepnieHIuKyISAp U

HaksoHHas. [locTpoenue
MEPIIEHANKYIISIPA U3 TOYKU Ha

AKTyanu3upoBath (HaKThl 1 METOJIBI
IJIJAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOAUTDH AHAJIOTHH.
DopMyIUpPOBATH ONPEICIICHUSA:
NEPIEHIUKYIISIPHBIX MPSMBIX

B IIPOCTPAHCTBE; ONPEIEICHUE
MPAMOU, IEPIICHAUKYIAPHON K
IIJIOCKOCTH.

JIoKa3bIBaTh: JIEMMY

0 MEPIECHANKYIISIPHOCTH JIBYX
NapaJyICIIbHBIX MPSIMBIX K TPEThEU
MPAMOI; TEOPEMBI O CBSI3U MEKTY
NapajuIeIbHOCTBIO MPAMBIX U UX
MEPIEHAUKYIISIPHOCTBIO K IIJIOCKOCTH.
JIoka3bIBaTh: TEOPEMY, BBIPAKAIOILYIO
MPU3HAK NEPICHANKYISIPHOCTH NPSIMOU
Y TTIOCKOCTH; TEOPEMY

O CYILIECTBOBAaHUH U €AUHCTBEHHOCTH
MPAMOU, MIPOXOIISIIIENA YEPE3 JAHHYIO
TOYKY Y NEPIECHAUKYISIPHOM K TaHHOU
MIJIOCKOCTH.

N3obpaxkaTs B3aUMHO




IpSIMYIO.
TeopeMa o0 TpEX mepNEHANKYIIAPAX
(mpsimast 1 oOpartHas).

MEPIICHAUKYIISIPHBIE MTPAMYIO




Yron Mexay CKpelyBarOIMMUCS
npsMbIMU. [ToUCK EepHeHIUKYISIPHBIX
MPSMBIX C TOMOILBIO
MEPIIEHANKYISIPHBIX TIIOCKOCTEN
OpTOroHAJIbHOE MPOEKTUPOBAHNE.
[TocTpoenue ceueHmii Kyoa,
MPU3MBI, TPABUJILHON MMHUPAMUIBI C
MTOMOILBIO OPTOTOHAIBHOU
IIPOCKIIHH.

CummMmeTpus B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIJIOCKOCTH.
[ImockocTn cumMeTpuil B
MHOTOTPAHHUKAX.

[Ipu3Hak neprnesauKyIsspHOCTH
IIPSIMOM U IIJIOCKOCTH KaK
CJIEZICTBUE CUMMETPHUH.
[IpaBuabHBIE MHOTOTPAHHUKH
Pacuér paccTtossHul OT TOUKU

110 MIIO0CKOCTH. CriOCOOBI OMYyCTUTh
NEPIEHNKYISPBI: CAMMETPUS, CIIBUT
TOYKH IO MApAJLIEITLHON IIPAMOM.
CnBur no HemapamieabHON

MPSIMOW, U3BMEHEHUE PACCTOSHUN

Y TIJIOCKOCTb.

DopMynupoOBaTh CBOMCTBO
NEPNEHIUKYIISIPA 10 OTHOIIEHUIO

K IUTOCKOCTH.

[Tomy4ars npeacTaBiIeHUE O 3HAYECHUH
NepHeHAUKYIsIpa JUIsl IpyTux obnacren
HaykH ((hu3uKa, YHEPreTUKa, JTa3epHbIe
TEXHOJIOTUH), B p€alIbHOM KU3HU
(TexHUKa, OKpYyXaroias 00CTaHOBKA).
JIoKa3bIBaTh YTBEPKICHHUS, CBA3aHHBIE
C MPOEKIMEN TTPAMOM Ha TIOCKOCTb,
HETIEPHEHIUKYIISPHYIO K 3TOU MPSIMOM.
Jloxa3pIBaTh TEOPEMY O TPEX
NEPIEHIUKYISIPAX U TEOPEMY
0o0paTHYIO TeopeMe O TPEX
NEPIEHINKYISIPAX.

[Tonyuars npeacrasneHue

00 OpTOrOHAJIBHOM MPOEKTUPOBAHUU.
JIoKa3bIBaTh TEOPEMY O IIPOECKLIUU
TOYKH Ha IPSAMYIO.

Pemrare crepeomerpuueckue 3anauu,
CBSA3aHHBIE C IIEPIICHIUKYIISIPHOCTBIO
IIPSIMOU U TIJIOCKOCTH.

Pemiare npukiiaineie 3a1a4u,
CBSA3aHHBIE C HAXOXKICHUEM
F€OMETPUYECKUX BEJIMYHH.




Pemars crepeoMeTpudeckue 3a1auy,
CBSA3aHHBIE c IIPUMEHEHUEM
TEOPEMBI O TPEX NEPNEHAUKYISIPAX,
HaXO0XJECHUEM PACCTOSTHUN,
IIOCTPOECHUEM IPOECKIUH.

CpaBHHBATh U aHAJTU3UPOBATh
YTBEPKIACHUS C LIEJIbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHUM.
AHaJIM3UPOBATh U MOJIEIINPOBATH

Ha SA3BIKE T€OMETPUHU pEalIbHbIC
CUTyAalluH, CBA3aHHbIE

C NEPNEHIUKYISIPHOCTBIO MPSAMOU U
IIJIOCKOCTH; UCCIIEAOBATH TOCTPOCHHBIE
MOJIEJIA, B TOM YHUCJIE U

C UCIIOJIb30BAHUEM alllapaTa ajareopsl

Vbl u PaCCTOAHHA
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IloBTrOpEeHHE: yroy MEXKAY PAMBIMU
Ha IUIOCKOCTU, TPUTOHOMETPHUS

B IIPOU3BOJILHOM TPEYIOJIbHUKE,
TeopeMa KOCUHYCOB.

IToBTOpEHuE: yron Mexay
CKPELIMBAIOLIUMHUCS IIPIMBIMU

B IIPOCTPAHCTBE.
I'eomeTpuueckue METO/IBI
BBIYMCIIEHUSA yrmia MEXIY

IIpAMBIMHA B MHOT'OI'PaHHHUKAX.

AxTyanu3upoBarb (GaKkThl U METOAbI
IUIAHUMETPHH, PEJICBAHTHBIC TEME,
IIPOBOANTH AHAJIOTHUH.
@opmyIUpOBaTH ONPENEIICHUE
JBYTPaHHOTO yIJIa.

JloKa3bpIBaTh CBOMCTBO PaBEHCTBA BCEX
JVMHENHBIX YIIIOB JBYTPaHHOIO yIJa.
KrnaccuduimpoBats AByrpaHHbIE YTIIbI
B 3aBUCUMOCTH OT UX IpajyCHON
MEPBI.







JIByrpanssiii yroia. CBOWCTBO
JIMHENHBIX YIJIOB JBYTPAaHHOIO yIJia.
[lepnenANKYASIPHBIE IIIOCKOCTH.
CBolicTBa B3aMMHO INEPIECHINKYISAPHBIX
miockocten. IlpusHax
NEPHEHAUKYIISIPHOCTH IIJIOCKOCTEH;
TEOpEMA O MPSIMOM NEPECEUEHNS IBYX
IUIOCKOCTEN MEPIEHANKYIAPHBIX
TPETbEU IUIOCKOCTH.

[IpsAMOYTOJIBHBIN ITapAIIIIEICIIUIIET;
Ky0; M3MEpEeHMs, CBOMCTBA
IIPSIMOYTOJIBHOTO NTapaJIJIEIICIUIIEA.
Teopema 0 quaroHaiau NpsMOYTOJIBHOTO
napajuleJIeuIea U CIEACTBUE U3 HEE.
CrepeoMeTpudeCcKHe U TPUKIIATHBIC
3aJ1a4ud, CBA3aHHBIE CO B3aUMHBIM
PaCIOIOKEHUEM MPSMBIX U MIIOCKOCTH.
[ToBTOpEHUE: CKpELIMBAIOLIUECS
npsiMble, apaiieIbHbIe

IUIOCKOCTH B CTaHJIAPTHBIX
MHOrorpanHukax. Ilapa
napajuiedbHbIX IIOCKOCTEN Ha
CKpEIIMBAIOLIIUXCS MPSAMBIX,
pPacCTOSIHUE MEXKIY
CKPELIMBAOIIUMUCS TPSMBIMHU

B IIPOCTBIX CUTYyaLUsIX.

OnyckaHue NepHeHIUKYIsIpOB,

@OopMyIHpOBATH OIPEACICHUE B3aUMHO
NEPIEHANKYISIPHBIX IIJIOCKOCTEH.
Jloxa3pIBaTh TEOPEMY O IPU3HAKE
NEPIEHINKYISIPHOCTH ABYX
IIJIOCKOCTEH.

DopmMynUpOBATH CIEICTBUEC

(M3 mpu3HaKa) O MEPIEeHAUKYISIPHOCTU
IJIOCKOCTH, KOTOpasi NEPHEHIUKYIISIPHA
IPSAMOM, ITO KOTOPOU MEPECEKAKOTCA JIBE
IUIOCKOCTH, 3TH IIOCKOCTSIM.
JI0Ka3bIBaTh YTBEPKIACHHUS O €TI0
CBOMCTBAX; TEOPEMY U CIEACTBUE

13 HEE€ 0 IUAaroHAJSIX MPSAMOYTOJIBHOTO
napaJijIeNenuresa.

Pemrares crepeomerpuyeckue 3anauu,
CBSA3aHHBIC C IIEPIICHIUKYISIPHOCTD
MPSIMBIX U IJIOCKOCTEM, UCIIONB3Ys
IUTAaHUMETPUYECKUE (PAKTBI U METO/IBI.
IIpoBOINTB JIOTHYECKU KOPPEKTHBIE
NOKa3aTeJIbHbIE PACCYKICHUS ITPU
pELIEHNH T€OMETPUUYECKUX 3a1ad,
CBA3AHHBIX C NEPIEHIUKYISIPHOCTBIO
IIJIOCKOCTEMN.

AHanu3upoBaTh U MOAEIUPOBATh

Ha SA3BIKE TEOMETPUHU PEaIbHbIC
CUTYAallUH, CBA3aHHbIE







BBIYMCJIEHUE PACCTOSIHUN OT TOUKH
JI0 TOYKH; MPSAMOM; INIOCKOCTH.
Brruncnenue pacCTossHUNA MEXIY
CKPEILIMBAOLIIMMHUCS IPSIMBIMU

C IOMOILBIO NEPIEHANKYISIPHOU
IIJIOCKOCTH.

TpéXrpaHHbIi yroj, HEpaBEHCTBA
JUIsl TPEXTPAHHBIX YIIOB.

Teopema [Iudaropa, Teopembl
KOCHUHYCOB U CHHYCOB

JUIS1 TPEXTPAHHOTO yIvia. JIEMEHTHI
chepHueCcKOi TeOMETPHU:
re0Ie3NYECKHE JIMHUU Ha 3eMIIe

C MEPIEHAUKYISIPHOCTHIO NPSIMBIX U
IJIOCKOCTEH.

HccnenoBars MOCTPOEHHBIE MOJIEIH,
B TOM YHCJI€ ¥ C UCTIOJIb30BaHUEM
amnmapara ajareOphl.

Pemrars nmpukiagHblie 3a1a4u,
CBSI3aHHBIC C HAXOXKJICHHUEM
F€OMETPUUYECKUX BEIIMYMH

MHoTrOorpaHHUKH

CucremMaruzanvs 3HaHUI:
MHOrorpaHHuK 1 €ro 3JIEMEHTHI.
[Tupamuna. Buasl nupamu.
[IpaBriibHAs IMpaMuaa.
ITpusma. [IpsimMast 1 HaKIIOHHAsA
npusMsl. [IpaBriibHas mpusma.
[IpsiMoii mapannenenumen,

PSIMOYTOJIBHBIN Napayienenune, Kyo.

Belnykisle MHOrOrpanHuku. Teopema
Oiinepa. [IpaBuiibHBIE U
NOJIyIIPABWIIBHBIE MHOTOTPAHHUKH

Paborats ¢ yueOHHKOM: 3a71aBaTh
BOIIPOCHI, JIeJIaTh 3aMCUaHMS,
KOMMEHTapHH.

AHaIM3UPOBATh PELICHUE 3a1a4H.
PucoBarh BINYKJIbIE MHOTOTPAaHHUKHU
C 3aJJaHHBIMH CBOMCTBaMU,;
BOCCTAHAaBJINBATh OO BUJL
BBIITYKJIOTO MHOTOTPAHHUKA 110 IBYM
€ro MPOCKIHSIM.

Jloka3pIiBaTh CBOMCTBA

BBIITYKJIOTO MHOTOTpaHHHUKA.
PucoBarh BBIMYKJIbIE MHOTOTPAHHUKHU




C Pa3HOM SUJIEPOBON XapaKTEPUCTHUKOW;
UCCIIEA0BATh BOZMOKHOCTH ITOJIYYEHHUS
pe3ynbrara Ipyu BapbUpOBAHUHN
JIaHHBIX. JlOKa3pIBaTh CBOMCTBA
IIPaBUJIBHBIX MHOTOI'PAHHUKOB.
[ImaHnpoBaTh MOCTpOCHKE
IIPaBUJIBHBIX MHOT'OI'PAHHUKOB Ha
NOBEPXHOCTAX APYTUX MPABWIBHBIX
MHOTOIPaHHUKOB

BekTopsl B mpocTpaHCTBE
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[ToHsiTHE BEKTOpA HA IIOCKOCTH

Y B IPOCTPAHCTBE.

CyMMa 1 pa3HOCTb BEKTOPOB, MPABUIIO
napaieNenunea, yMHOKEHUE BEKTOPA
Ha YKCJII0, PA3JIOKECHUE BEKTOPa

1o 6a3ucy TpEX BEKTOPOB, HE
JISKAIIIUX B OJHOM IUIOCKOCTH.
CkansipHO€ pOU3BEICHHUE,
BBIUHCIICHUE YITIa MEXAY BEKTOPaMH

B MPOCTPAHCTBE.

[Ipocreiimue 3a1a4u ¢ BEKTOpaMHU

AKTyanu3upoBarh (GaKThl U METOBI
IUIAHUMETPUH, PEJIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUH.
OnepupoBaTh MOHATUSIMH: BEKTOP
HA TUIOCKOCTH U B ITPOCTPAHCTBE;
KOMILTaHApHbIE BEKTOPHI. [IpuBOIUTH
npuMepbl PU3NIECKUX BEKTOPHBIX
BEJIMYHH.

OcBauBarh IIpaBuia BBIIIOJIHECHUS
JICUCTBUU CJII0KEHUS U BBIUNTAHUSA
BEKTOPOB, YMHOKEHUS BEKTOPA

Ha 4YHUCJIO.

Jloka3bIBaTh MPU3HAK KOMIUIAHAPHOCTH
TPEX BEKTOPOB.

JloKa3bIBaTh TEOPEMY O pa3IOKEHUH
TF000T0 BEKTOpA MO TPEM JaHHBIM
HEKOMILJIAHAPHBIM BEKTOPaM







[ToBTOpenue, 0600IEHNE
U CUCTEMAaTHU3anus 3HAHUN
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O6o01aroriee NTOBTOPEHUE MOHSITHI
1 METOJIOB Kypca reOMeTprur

10 xmacca, cucTemMaru3alys 3HaHUi.
Hctopust pa3BUTHS CTEPEOMETPUH KaK
HayKHu U €€ poJib B pa3BUTHUH
COBPEMEHHBIX MH)XCHEPHBIX U
KOMIILIOTEPHBIX TEXHOJIOTHHA

Pemarb crepeomeTpuueckue 3agadu
HAa JI0Ka3aTeJIbCTBO MaTeMaTUYeCKUX
OTHOIIICHUI, HAX0XKICHHUE
reOMETPUYECKUX BEIUYUH (IJIHH,
yIJIOB, TUIOMIAEH, 0ObEMOB).
Hcnonp30Barh npu perieHnH
CTEPEOMETPUUECKUX 3a]1a4
IJIaHUMETPUYECKUE (DaKThl U METOBI.
[IpoBOAUTH JIOTMYECKU KOPPEKTHBIE
J0Ka3aTeNbHbIE PACCYXKACHUS

[P PELIEHUU CTEPEOMETPUUECKUX

U TUTAHUMETPUUYECKUX 3aay.
CpaBHUBATH U AaHAIM3UPOBATH
peasbHbIe CUTyalluu U BBISIBIISITH
BO3MOXKHOCTb €€ MOJIETMPOBAHMS HA
A3BIKE T€OMETPUU.

MonenupoBaTh peajibHyI0 CUTYaIHIO
Ha SI3bIKE TEOMETPHUU U HCCIIEIOBATh
MIOCTPOECHHBIE MOJIENH, B TOM YHCIIE U
C MCIOJIb30BaHUEM arlrapara
anre6psl. Mcnons3oBath
KOMIIBIOTEPHBIE TPOTPaAMMBbI MPU
pEIIeHUH 3a7ay.

[Tony4ars npeacTaBIeHHE O TEOMETPHUH
KakK O pa3BHUBArOIIeiiCs HayKe,
HCCIIEAYIOLIEH OKPY KA MUP,
CBSI3aHHOM C peajbHBIMH OObEKTaMHU,







IIOMOTAIOIIEN PEIINTH PEATbHBIE
JKU3HEHHBIE CUTYalll! O POJIN
CTEPEOMETPUH B PA3BUTUN
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUM.

CpaBHMBATh U aHAJTU3UPOBATh
YTBEPKJEHUS C LEIbIO BBISBICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyKICHUI.
HccenenoBare NOCTPOEHHBIE MOJIEIIH.
Wcnonb3oBarh HU(PPOBbIE pecypChl

OBUIEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME

96




11 KJIACC

HazBanune KomnuectBo OcCHOBHBIE BUBI
OcHOBHOE cofepKaHue
pasnena (TeMbl) Kypca 4acoB NEeATeIbHOCTH
yYaIuXxCs
AHaIUTHYECKasi TeOMETPUS 8 [ToBTOpEHME: KOOPAMHATHI BEKTOPA AKTyanu3upoBarh (GakThl 1 METO/IbI

Ha IUIOCKOCTU U B ITPOCTPAHCTBE,
CKAJIIPHOE NPOU3BEICHUE BEKTOPOB,
BBIYMCJIEHUE YITIa MEXKJy BEKTOpaMu
B MIPOCTPAHCTBE. VYpaBHeHuE
IpSAMOM, MPOXOJALIEH 4Yepe3 JBe
TOUKH.

YpaBHEHHE TIIIOCKOCTH, HOPMAJIb,
YPaBHEHHE INIOCKOCTH B

OTpE3KaXx.

Bekroproe npoussenenue. JInHeHbie
HEPaBEHCTBA, JINHENHOE
IIPOrPaMMHPOBAHUE.

AHaIUTAYECKUE METOBI pacuéra
yIjia MEXAY NPSIMBIMH U TJIOCKOCTSIMU
B MHOTrorpanHukax. @opmyna
pPacCTOsIHUA OT TOYKH 10 TUIOCKOCTH
B KOOpP/JIMHATAX.

Haxoxnenue pacCTOAHUNA OT TOYKH
0  IUIOCKOCTH B Kybe ®
IIPAaBUJILHOU ITUPaAMHUJIE

IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
MPOBOAUTH AHAJIOTHH.

CBoauTh ACHCTBUA C BEKTOpaMu

K aHAJOTUYHBIM JSUCTBUSIM C UX
KOOpJIMHATaMH.

BcrnioMHUTE onpeniesieHne CKaISIpHOTO
YMHOXEHHUS U €r0 CBOMCTBA.
Bpryuciisate ¢ TOMOIIBIO CKAISPHOTO
YMHOKE€HUSI JJTUHBI BEKTOPOB, YIJIbI
MEK]1y HUMU, YCTAHABIINBATh
MEPIEHANKYISIPHOCTh BEKTOPOB.
BriBOonUTE ypaBHEHUE IOCKOCTH U
dbopMyiTy pacCTOSHUS OT TOYKH

JIO TIIIOCKOCTH.

Pemats 3amaun, codyeras
KOOPJIMHATHBIN U BEKTOPHBIA METOIBI.
[IpoBOAUTH JIOTHYECKHA KOPPEKTHBIE
JI0OKa3aTeNIbHBIE PACCYKICHUA

IIPY PEUICHUU T€OMETPUUYECKUX 3a7a4d
Ha IPUMEHECHUE BEKTOPHO-
KOOPAWHATHOTO METOAA.







AHaM3UpOBaTh M MOJACITUPOBATH
Ha SI3bIKE TEOMETPHUU PEATbHBIC
CUTYalllH, CBSI3aHHBIC BEKTOPAMU U
KOOPJIMHATAMH.

HccnenoBars MOCTPOCHHBIE MOJIETH,
B TOM YHCJIE€ U C UCIIOJIb30BAaHUEM
amnmapara anareOpsl.

Hcrnonp30BaTh KOMITBIOTEPHBIC
MIPOTPaMMBI.

3HAKOMUTHLCS C UCTOPUEH Pa3BUTHUS
MaTeMaTHK!

[ToBTOpeHue, 0600IIEHNE
U CUCTEMAaTHU3anus 3HAHUN
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CeueHnst MHOTOTPaHHUKOB:
CTaHJAPTHBIE MHOTOI'PAHHUKH, METO/
CJIE0B, CTAHAAPTHBIE INIOCKOCTH,
NIEPECEUCHMS] IPAMBIX U INIOCKOCTEMN.
[TapannenbHble NpsMBIE U
IUIOCKOCTH: ITapaJuICIIbHBIE CCUCHU,
pacy€T OTHOLIECHUM, YITIBI MEXIY
CKPEIIMBAKOIIMMHUCS TPSIMBIMHU.
[lepnieHAMKYISpHBIE TIPSIMBIE U
IJIOCKOCTH: CTAHJAPTHBIE MTAPBI
NEPIEHINKYISPHBIX IJIOCKOCTEN U
IIPSAMBIX, CHAMMETPHUH
MHOTOTPaHHUKOB, TEOpEMA O TPEX
NEPHEHANKYISPAX, BBIYUCICHUS JUIMH

Crpouts ceueHusl.

Pemrares crepeomerpuyeckue 3anauun
Ha JI0Ka3aTeyIbCTBO MaTeMaTU4eCKUX
OTHOIIICHUI, HAXO0XKICHUE
reOMETPUYECKUX BEIUYUH (IUIHH,
yIJIOB, IJIOIIAJEH, 0OBEMOB).
Hcnonb30Barh pu pelieHUN
CTEPEOMETPUYECKUX 3aad
IUTAHUMETpHUYECKUE (PaKThl U METOBI.
[IpoBOAUTB JIOTUYECKH KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCyKACHUSA

IIPU PELICHUN CTEPEOMETPHUECKHUX
3a1ay.

CpaBHUBATH U AaHAIN3UPOBATH




B MHOTOTpaHHHKAX.
[ToBTOpEHUE: TUIOMIAAM
MHOTOYTOJIBHUKOB, (DOPMYITBI

JUTS TUTOIIAIeH, COOOpaskeHU S
noao0ous.

[Inomany ce4eHnii MHOTOIPAHHUKOB:
TUTOMIAA TIOBEPXHOCTEH, pa3pe3aHus
Ha 4acCTH, COOOpaxeHus MoaoOus

pealbHbIE CUTYAllUN U BBISABIISTH
BO3MOYKHOCTb €€ MOJIEJIIMPOBAHUS

HAa A3bIKE TEOMETPHH.

MonenupoBaTh peaIbHYIO CUTYaLUIO
Ha SI3BIKE TEOMETPUH U UCCIIEI0OBATh
IIOCTPOEHHBIE MOJIENIN, B TOM YUCIIE U
C MCIIOJIB30BAaHUEM amrapara ajareopsl.
Hcrnonb30BaTh KOMIIBIOTEPHBIE
IIPOTPaMMBI IIPY PELICHUN 3a1a4

O0bEM MHOTOTpaHHHKA
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O6béM Tema. OOBEM MPSIMOYTOIHHOTO
napajienenunena. 3aaadan

00 yaBoeHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIINH yTJIa.
CrepeoMeTpuyecKue 3a/1a4u,
CBsI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO TIapalIeIeTUIIe 1A,

[IpukianHble 3a1a4u, CBSI3aHHbIC

C BBIUKCIIEHUEM 00BbEMA
MPSAMOYTOJIBHOTO MapaJijIeenuIeaa.
OO0BEM IIPSIMOI TPU3MBL.
CrepeomeTpuyecKue 3a1a4u,
CBSI3aHHBIE C BBIYHCIICHUEM 00bEMOB
npssMoint npusmel. IIpukinanneie
3aJ1a4y, CBsI3aHHBIE C 00BLEMOM
MPSAMOM TTPU3MBI.

CB0OOAHO ONEPUPOBATH OHATUSAMU:
00bEM Tena, 00BEM MPSMOYTOJIIBHOTO
napaJiiesnenunea.

DopmyIUpoOBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

JlokassIBaTh TEOpEeMy 00 00BEME
IPsIMOYTOJIBHOTO Napalieenunena,
CIEACTBUA U3 HEE.

Pa3pe3ars MHOTOIpaHHUKH,
MEPEKIAAbIBATH YACTH.

Pemiare cTepeomerpuueckue 3aaauu,
CBSI3aHHBIE C BHIYUCICHHEM 00BbEMaA
IPsIMOYTOJIBHOTO NIapalieenunena,
PU3MBI.

CpaBHMBATh U aHAJTU3UPOBATh
YTBEPXKACHUS C 1IEJIbIO BBISBICHMUS




Brruncnenue o0bEMOB T

C TIOMOILBIO ONIPEIEIIEHHOTO
uHTerpana. O0bEM HaKIIOHHOM
PU3MBI, THPAMUJIBIL.
dopmyna 00bEMa MUPAMHUIBI.
OTtHoleHre 00beEMOB
MUPaMUJ] C OOIIUM YTIIOM.
CrepeomeTpuyecKue 3a/1a4u,

CBSI3aHHBIE C O0OBEMaAMHU
HaKJIOHHOMW MPU3MBbI, TUPAMU/IBI.
[IpukitaiHpIe 3a/1a49U 110 TEME

«O0BEMBI TE», CBSI3aHHBIE C 00BEMOM
HAKJIOHHOW MPU3MBI, TUPAMHUJIBI.
[Tpumenenue 0ObEMOB.

BeruuciieHre pacCcTOSTHHS J10
IJIOCKOCTHU

JIOTUYECKHA KOPPEKTHBIX H
HEKOPPEKTHBIX PACCYXKIACHHIA.
AHaM3UpOBaTh M MOJCITUPOBATH

Ha SI3BIKE TEOMETPUH PeaIbHbBIE
CUTYyaIINH, CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO TIapalieIeune/a,
PU3MBI, TUPAMU/IBI.

HccenenoBars MOCTPOCHHBIC MOJICITH,
B TOM YHCJIC B C UCITOJIb30BAaHUEM
anmnapara ajareOpsbl.

BrIBOIMTH OCHOBHYIO HHTETPATHHYIO
dbopMyy 111 BRIYUCICHUS 00bEMOB
TEJI.

Jloka3beiBaTh Teopemy 00 00nEME
HAKJIOHHOW TIPHU3MBI Ha IPUMEPE
TPEYTOJAbHOU NPU3MBI U

JUTSL TIPOM3BOIBHON TIPU3MBI.
JlokassIiBaTh TEOpEMY: 00 00BEME
nupamMuIbl, GOpPMyIUPOBATH CIAEACTBUS
U3 Hee: 00bEM yCEeUEHHON MTUPAMUIBI.
BoiBoauth popmyiy 1Sl BBIUUCTICHUS
00BEMOB YCEUEHHON MUPAMHUIBI

Tena BpameHus
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[uimeapuyeckas
MTOBEPXHOCTb, obpazyroriue
UWIMHIPUAYECKOU
ITOBEPXHOCTH.

CB00OAHO ONEepUpPOBaTH MOHATUSIMU:
ATHHIPUYICCKAs TTOBEPXHOCTD,
nuauHap. M3ydars ciocoObl







Humuaap. Ipsamon kpyroson
uuuaap. [hnomans

MMOBEPXHOCTHU LWJIMHAIPA.
Konunueckas nOBEpXHOCTS,
o0pa3yrolre KOHUIECKOM
noBepxHocTu. Konyc. CeueHnue koHyca
IIJIOCKOCTBIO, MapaJUIEIbHON
IJIOCKOCTH OCHOBAHUSI. YCEUEHHBIN
KkoHyc. M300pakeHne KOHyCOB U
YCEYEHHBIX KOHYCOB.

[Tnomans 60KOBOM MOBEPXHOCTH U
IIOJTHOM ITOBEPXHOCTHU KOHYCA.
CrepeoMeTpruyeCKHE 3a1a41

Ha JI0Ka3aTesIbCTBO u
BBIYUCJIEHUE, MOCTPOEHUEM
CEYEHUN IIUJIMH]IPA, KOHYCA.
[IpukianHble 3a1a4u, CBI3aHHbBIC

C UMJIMHIPOM.

Cdepa u map.

[lepeceuenue chepsl U mapa

c mockocThio. Kacanue mapa

u cepsl IocKoCThIO. Bun u
n300pakeHue mapa.

VYpaBuenue chepsl. [1nomans chepst u
e€ yacrei.

Cummetpust cdepsl U 1apa.

MOJIyYEHUS [IWJIMHAPUYIECKOU
MOBEPXHOCTH, UIUHPA.
N3o0paxkaTe HUIUHIP U €r0 CeYCHUs
MJIOCKOCTBIO.

CB0OOHO ONEpUpPOBATH MOHATUSAMU:
KOHUYECKAsi TOBEPXHOCTh, KOHYC,
yceu€HHbIN KoHyc. M3ydars crmocoObl
MOJIyYEHUS KOHUYECKOU MOBEPXHOCTH,
KOHYyca.

N300pakarh KOHYC U €ro CEYCHHUS
IJIOCKOCTBIO, MPOXOSIIEN Yepes OCh,
U TJIOCKOCTBIO, IEPHEHAUKYISIPHON

K OCH.

BriBoauth (hopMyIibl J71s1 BEIYUCIICHUS
OOKOBOM U MOJHOM MOBEPXHOCTEH Tel
BpaiieHus. Pemars
CTEPEOMETPUYECKUE 3a]1a4H, CBI3aHHBIC
C TeJaMU BpallEHUsI, HAXOXKJICHHUEM
iom@aar OOKOBOW U MOJIHOM
MOBEPXHOCTH, TOCTPOEHUEM CEUCHHUIA.
Hcnonp30Barh npu pelieHuy 3a1a4d
IJIaHUMETpUUeCcKUue PakThl U METOJIBI.
CpaBHUBATH U AaHAIM3UPOBATH
YTBEPKIACHUS C LIEJIbIO BBISIBICHUS
JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyKICHUM.




CrepeoMeTpruyeCcKHE 3a1a41

Ha JI0Ka3aTeJIbCTBO U BBIYHUCIICHUE,
CBSI3aHHBIE CO CPepoii U Mapom,
MOCTPOCHUEM UX CEUCHUI
IIJIOCKOCTBIO.

[TpuxnanHbie 3a1auu, CBSI3aHHBIE

co cdepoil u mapom.

IToBTOpEHUE: OKPYKHOCTD

Ha TUIOCKOCTH, BEIYUCIICHUS

B OKPY>KHOCTH,

CTaHJIapPTHBIC OO0,

Paznuunble KOMOMHALIUN Tel
BpaIlleH!s] 1 MHOTOIPaHHUKOB. 3a/1aun
no Teme «Tena u MOBEpXHOCTH
BpaILlCHUs»

AHaM3UpOBaTh M MOJACITUPOBATH

Ha SI3bIKE TEOMETPHUH peasIbHbIE
CUTYaIlUH, CBSI3aHHBIC C KOHYCOM

Y IIVUTHH]IPOM.

HccnenoBars MOCTPOCHHBIE MOJIETH,
B TOM YHCJIE€ U C UCIIOJIb30BAaHUEM
amnmapara ajareopsl

AKTyanu3upoBarh (PaKThl U METOJIbI
IUTAHUMETPUH, PEICBAaHTHBIEC TEME,
IPOBOAUTH AHAJIOTHH.

CB0OOIHO OTNEepUpPOBATH MOHATUSIMU:
cthepa u map, EHTP, paanyc, TUAMETP
chepsl u mapa.

HccnenoBars B3aMMHOE PACIIONOKEHUE
chepsl U MIOCKOCTH.
@opMynIHpOBATH ONPEACICHUE
KacaTeabHOM IIIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
pU3HAKe KacaTeabHOM MIOCKOCTH.
BoiBoauth Gpopmyiy 1Sl BBIUUCIEHUS
Iomaau cepsl uepe3 paanyc
cdepsl. Pemats crepeomeTpuueckue
3aJiauu, CBSI3aHHBIE cO chepoil u
apoM, HaXOXKJICHUEM TUTOTIAIH
cepsbl u e€ yactei, TOCTpOECHUEM
CeYeHM cephl U mapa.




AHaM3UpOBaTh M MOJACITUPOBATH

Ha SI3bIKE TEOMETPHUU PEATbHBIC
CUTYaIlld, CBSI3aHHBIC C IIIAPOM U
chepoti.

Pemars nmpocTeie 3a1a4u, B KOTOPBIX
burypupyroT KOMOMHAIINH TEI
BpaIlleHUs] 1 MHOTOTPAaHHUKOB.
Hcnonp30Barh MpH pelicHAN 3a]1ad,
CBSI3aHHBIX CO C(hepoii U IIapom,
TUTAHUMETPHYCCKUE (DaKThl U METOJIBI.
Pemarb crepeomeTpuueckue 3aaauu,
CBSI3aHHBIC C TEIAMH BPAIICHUS,
MIOCTPOCHUEM CEUCHHM TeJ
BpAIICHUS, C KOMOMHAITUSIMU TEJ
BpAICHUS ¥ MHOTOTPAHHUKOB.
[TpoBOAUTH JIOTHYECKU KOPPEKTHBIE
JIOKa3aTebHBIC PACCYKIACHUS

IIPY pEIICHUU TEOMETPUUECKUX 3a7ad,
CBSI3aHHBIX C TICPIICHIUKYIISIPHOCTHIO
IIJIOCKOCTEH.

AHamM3upOBaTh M MOACIUPOBATH HA
SI3BIKE TEOMETPUU PEATTHHBIE CUTYAIIHH,
CBSI3aHHBIC C MHOTOTPaHHUKAMH.
HccnenoBars MOCTPOSHHBIC MOJICIIH,
B TOM YHCJI€ U C UCTIOIH30BAHUEM
ammapara anreOpbl




IInomann
TMOBEPXHOCTH U
00BEMBI KPYTJIBIX TEJ

O6béM unuHapa. Teopema

00 00bEME TPSAMOTO LUITUHIPA.
[Imomaan OOKOBOM U ITOJTHOM
MOBEPXHOCTH ITUIHH/IPA.
Berancnenue 00bEMOB Te

C IMOMOIIBIO OINPEACITIEHHOTO
uHTerpaina. OobEM KoHyca.
[I1omaan OOKOBOM U ITOTHOM
MOBEPXHOCTHU KOHYCA.
CrepeoMeTpuyeCKUE 3a/1a4H,
CBSI3aHHBIC C BBIYHCIICHUEM 00bEMOB
IUJIMH]Ipa, KOHYCA.

[IpukitaiHple 3a/1a49U 10 TEME
«OO0BEMBI U MJIOMIAIU TOBEPXHOCTEMN
TeJ.

OO0bEM 11apa U MIapOBOT0O CEKTOPA.
Teopema 06 o6néMme miapa. [1nomanp
cdepsl.

CrepeomMeTpruyecKue 3a/1a4H,
CBSI3aHHBIE C BHIYUCIIEHUEM 00bEMOB
niapa, apoBOTr0 CErMEHTA,
IaPOBOTO CEKTOPA.

[IpuknagHbIe 3a0a41 IO TEME
«O0BEMEI TEIT», CBI3aHHEIC

¢ 00bEMOM 1Iapa U MIIOLIAABI0 CEPBHI.
COOTHOIIEHUSI MEXKTY TUIOIIASIMU
MOBEPXHOCTEN U 00hEMaMU TTOJJOOHBIX

CB0OOOIHO OnepUpoBaTh MOHATHUIMMU:
00BEM TeNa, IIIONIA/lb MOBEPXHOCTH.
@opMyIMpOBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3bIBaTh TEOPEMBI: 00 00BEME
UIuHIpa; 00 00bEME KOHYyCA.
BreiBomuTh (pOpMYIIBI 17151 BBIYUCIICHUS
00BEMa yceu€HHOTO KOHYcCa.
HccnenoBate MOCTPOECHHBIE MOJIEIIH,

B TOM YHCJIE U C UCIIOJIb30BAaHUEM
anmnapara ajareOpsbl.

3HaTh BOBMO)XHOCTH PELIEHUS 3a]a4
Ha IIOCTPOEHUE LIUPKYJIEM U JIMHENKOM,
0 KJIACCHYECKHUX HEPa3peIIUMBbIX
3a1ayax.

CB0OOIHO ONEpUPOBATH MOHATUSIMU:
IapOBOM CETMEHT, IAPOBOU CJIOM,
1apOBOM CEKTOP, OCHOBAHUE U BBICOTA
CEerMeHTa, OCHOBAaHUE U BBICOTA
[IaPOBOTO CJIOS.

BoiBoauTh GopMyIbl sl HAXOXKACHUS
00bEMOB IIAPOBOTO CETMEHTA,
[IAPOBOTO CEKTOpa, TUIOUIaaAn CPEpBHI.
Jloka3bIBaTh TEOpEMY 00 00BbEME MIapa.
Pemarb crepeomeTpruyeckue 3a1auu,
CBsI3aHHBIE ¢ 0OBEMOM I11apa, IAPOBOTO







Teql.

[TonoGHbIe Tena B IPOCTPAHCTBE.
N3menenne o0bEmMa ipu moi00uu.
CrepeomeTpruyecKue 3a1a4u,
CBSI3aHHBIC C BEIYHCIICHUEM 00bEMOB
TEJI U TJIOIIAIEH TOBEPXHOCTEN

CErMeHTa, IapOBOT0 CEKTOPA,
TJIOIAIbIO C(PepHl.

CpaBHHBATh U aHAJTU3UPOBATH
YTBEPKICHUS C 1[EJTbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHUI.
AHamM3upoOBaTh M MOJCITUPOBATH

Ha SI3BIKE TEOMETPUHU PeaIbHbIC
CUTYaIlUH, CBSI3aHHBIE C 00BEMOM
mapa, mapoBOT0 CerMeHTa, apoBOTO
CErMEHTa, IJIOMIaAbI0 CephI.
CB00O0OAHO OTepUpOBaTh MOHSATUEM:
1mogo0HbBIE TEIa B MPOCTPAHCTRE.
BrrunciasaTte 00bEMBI TEJI C TTOMOIIBIO
OIpeAeIEHHOI0 UHTErpaa.

Pemarp crepeomeTpuuecKkue 3a1auu,
CBSI3aHHBIC C COOTHOIICHUSIMU MEKTY
IJIOIIA/ISIMU ITIOBEPXHOCTEN U
00bEéMaMH OOOHBIX TEII.
[TIpoBOIHTE JIOTHYECKH KOPPEKTHBIC
JOKa3aTeIbHBIC PACCYKIACHUS

IIPH PEIICHUH TeOMETPUUYSCKUX 3a]1a4,
CBSI3aHHBIX C BBIUMCIECHUEM 00BEMOB
TE€JI C IOMOIIBIO OTIPEICTIEHHOTO
WHTErpasia, HaXOXKJIeHUEM
COOTHOIIICHUS MEXKTy TUTOIIAISIMH




MOBEPXHOCTEN U 00bEMaMU TTOI0OHBIX
TeI.

AHaJIM3UPOBATh U MOJICIIUPOBATH

Ha SI3bIKE T€OMETPUU PEATIbHbIC
CUTyalluH, CBA3aHHbIE C 00BbEMAMU U
MOBEPXHOCTSIMU Te,

Ha JI0Ka3aTeJIbCTBO U HA HAXOXKJECHUE
reOMETPUYECKUX BEJIUUHH

JIBHOKEHUSA

JIBUKEeHUs! TPOCTPAHCTRA.
OtoOpakenust. [[Bukenus u
paBeHCTBO ¢uryp. O0uue

CBOMCTBA ABMKEeHUM. BUIbI
JIBUOKCHUI

MapaJuIEIbHBIN IIEPEHOC,
[EHTpaIbHasi CAMMETPHS, 3epKabHas
CUMMETPHSI, TTOBOPOT BOKPYT MPSIMOIA.
[TpeoOpazoBanus momoowus. [Ipsmast u
chepa Ditnepa.

['eomeTpuyeckue 3aaauu

Ha IPUMCHCHHUE IBYKCHHUSI

[IpuMeHATH TpaBuUiIa BBIMIOJIHEHUS
JNIEUCTBUN CIIOKEHUS U BEIUUTAHUS
BEKTOPOB, YMHOKEHHS BEKTOPA

Ha YMCJIO IPU PEIIEHUH 3a1a4.

HaxonuTte KoOpanHATEI BEKTOpa

B JJAHHOM 0a3Hce U CTPOUTH BEKTOP
10 €70 KOOPAUHATAM.

BcnoMHuUTE onpenesieHre CKaaspHOro
YMHOXEHHUS ¥ €ro CBOMCTBA.
Bprauciars ¢ TOMOLIBIO CKAIIIPHOTO
YMHOKE€HHS JJIMHBI BEKTOPOB, YIIBI
MEX1y HUMH, yCTaHaBIUBaTh
IIEPIICHIUKYIIPHOCTD BEKTOPOB.
AHaIM3UPOBATh U MOJIEIINPOBAThH

Ha SI3BIKE TEOMETPUHN PEATIbHBIE
CUTYaIllH, CBA3aHHbBIE C PUIUIECKUMU
BEKTOPHBIMU BEJIMYNHAMMU.




Hcronb30Bath Mpu pemIeHnn 3a/1ad,
CBSI3aHHBIX C BEKTOPAMHU

B IIPOCTPAHCTBE,

IUTAaHUMETpHUYECKUe (HaKThl U
METO/IBI.

CB0OOIHO OTNIepUPOBATH MOHATHUSIMHU:
0TOOpaXkeHUE MPOCTPAHCTBA Ha ceOsl,
JIBYKEHUE TIPOCTPAHCTBA;
[IEHTpaJIbHAs, OCEeBas U 3epKajJbHas
CUMMETPHH, MapaJiIeIbHBIN
NEPEHOC; PAaBEHCTBO U MOJI00Me
¢buryp.

Jloka3bIBaTh YTBEPKACHHUS O TOM, YTO
IIEHTpaJIbHAs, OCEeBas U 3epKajbHas
CUMMETPUH, NapaJIJIeIbHBIA TEPEHOC
SIBIISTFOTCS IBMKCHUSIMU. BBITIOTHATH
npeoOpa3oBaHus MOA00OUS.
OnepupoBaTh TOHIATUAMU: TIpsIMAs U
chepa Ditnepa.

Pemars reomeTpuueckue 3agauu

C UCIMOJIb30BAHUEM JIBUKEHHUM.
Hcrnonp30Barh Mpy pemieHnd 3a1aq
JIBMKEHUS IPOCTPAHCTBA U UX
CBOICTBa




[ToBrOpenue, 06001IEHNE
U CUCTEMAaTH3aNus 3HAHUN

24

O6o01aroriee MTOBTOPEHUE MOHITUHN U
METOJIOB Kypca reOMeTpUH
10—11 knaccoB, cucTreMaTu3aus

Pemars CTCPCOMCTPUUCCKHEC 3ada4u
Ha JO0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHUX
OTHOIﬂeHﬂﬁ, HaxXO0XJICHHUC




3HAHMU.

Hcropust pa3BuTHs CTEPEOMETPUM KaK
HAyKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

Tr€OMETPUYECKUX BEINYNH (IJIMH,
yIJIOB, TUIOMIAEH, 00bEMOB).
Hcnonb30Bars Ipu pelIeHUN
CTEpEOMETPUUECKHUX 3a]1au
IUTAaHUMETpUUecKue (haKThl

U METOJIbI.

[TpoBOIUTH JIOTHUECKH KOPPEKTHBIE
Jl0Ka3aTeIbHbIe PACCYKICHUS

MIPH PEIICHUN CTEPEOMETPUIECCKUX
U IUNTAHUMETPUYECKUX 3aa4.
CpaBHMBATh U aHATU3UPOBATH
peanbHbIE CUTYyalluH U BBISBIATD
BO3MOXKHOCTb €€ MOJIETTUPOBAHMUS
Ha SI3bIKE TEOMETPUH.
MopenupoBaTh peajbHyI0 CUTYaIlUIo
Ha SI3bIKE TEOMETPHUU U HCCIIEIOBATh
MOCTPOEHHBIE MOJIENIN, B TOM YHCTIE
Y C UCIIOJIb30BAaHUEM arlapara
anreOphl.

Hcnonp30BaTh KOMITBIOTEPHBIE
IPOrpPaMMBbI IIPU PEIICHUU 3a]1au.

[Tonyuars mpeacTaBieHue O TEOMETPUA

KaK O pa3BUBAIOLIEHCS HAyKe,
VICCIIEIYIOIIEN OKPYX ALK MUD,
CBSI3aHHOM C peajbHBIMU OObEKTaMH,
IIOMOTAIOIIEN PEIINTH PEATIbHBIE




YKU3HECHHBIE CUTYAllUH O POJIU
CTEpEOMETPUH B PA3BUTUU
COBPEMEHHBIX NHKCHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUM

OBIIEE KOJIMYECTBO
YACOB 110 [TPOI' PAMME

96
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PABOYAS ITPOT'PAMMA YYEBHOT'O KYPCA
«BEPOSATHOCTD U CTATUCTHUKA»

MOACHUTEJIBHASA 3AIIUCKA

VYyeOublii Kypc «BepoATHOCTb U CTAaTUCTUKa» YIITyOIEHHOTO YPOBHS SIBISIETCS
POAOHKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOTro Kypca yriyOJa&€HHOTo YPOBHS Ha
YpPOBHE cpefaHero oOmiero o0pa3oBaHus. YUeOHbIM Kypc MpeAHa3HA4YeH s
dbopMupoBaHUs y 00y4arOUUXCS CTATUCTUYECKON KYJIBTYpPhI M IOHUMAaHHUSI POJIA TEOPUU
BEPOATHOCTEH KaK MaTeMaTHUECKOTO MHCTPYMEHTA ISl U3yUeHUs CITy4YalHbIX COOBITUH,
BEIMYMH U 1mporeccoB. Ilpu wu3ydeHun Kypca oOOramarTcs MpeAcTaBICHUs
00yJaromuxcsi 0 METOAaX MCCIEAOBAHUS U3MEHYMBOTO MUpPA, PA3BUBACTCS TTOHUMAHHE
3HQUUMOCTH M OOIIHOCTHM MaTeMaTH4Ye€CKUX METOJIOB IO3HAHUS KaK HEOThEeMIIEMOi
YaCTU COBPEMEHHOTI'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS.

Conepxanue ydeOHOTO Kypca HAMpaBICHO Ha 3aKPETUICHHE 3HaHWM, TTOTyYeHHBIX
Opy M3YYeHUM Kypca Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa30BaHMs, U Ha Pa3BUTHE
MPEACTABICHUNA O CIIyYalHbIX BEJIIMUYMHAX M B3aWMOCBS3SX MEXKAY HUMHM HAa BaXKHBIX
MpUMEpPaxX, CHKEThl KOTOPBIX MOYEPIHYTHI U3 OKpYyXkKaruiero mupa. B pesynsrare y
oOyuJaromumxcs JOJIKHO chopMupoBaThCsl ~ TpelCTaBieHHe O  HauOoiee
yHOTPEOUTENBHBIX U OOIIUX MAaTeMAaTUYECKUX MOJEIAX, UCIOIb3YEMbIX JJIs OTIMCAHUS
AHTPOMIOMETPUYECKUX M JEMOTpaUUYECKUX BEJIMYMH, TMOTPEIIHOCTEH B pa3IMuHbIC
pola H3MEPEHMSIX, JJIUTEIBHOCTH O0€30TKa3HOM paboThl TEXHUYECKUX YCTPOWCTB,
XapaKTePUCTUK MACCOBBIX SIBJICHUH U TIPOIIECCOB B 00IIECTBE. Y UEOHBIN KypC SIBISICTCS
0a3oif UIsI OCBOEHHUS BEPOATHOCTHO-CTATUCTUYECKUX METOJ0B, HEOOXOJUMBIX
CIELMAINCTAM HE TOJIbKO HMHXKEHEPHBIX CIEHHAIbHOCTEH, HO TAKXKE COIMAJIbHBIX U
NICUXOJIOTHYECKUX, MOCKOJIbKY COBPEMEHHBIE OOLIECTBEHHBIE HAYKH B 3HAYMTEIbHOMN
Mepe MCHOJB3YIOT amnmnapar aHajiu3za 0oiplux AaHHbIX. LleHTpanbHyto yacTh yueOHOTro
Kypca 3aHUMaeT OOCYXKJISHHE 3aKOHa OOJBIINX 4Yhcell — (yHJIaMEHTAJIBbHOIO 3aKOHa
IPUPOJIBI, UMEIOUIET0 MAaTEMATUYECKYIO (POpMaTH3aLHUIO.

B cooTBeTCTBUMM C yKa3aHHBIMH ILEISIMH B CTPYKType Yy4eOHOTro Kypca

«BeposTHOCT M CTaTUCTHKA» Ha YIIyOJIEHHOM YPOBHE BBIJCICHBI OCHOBHBIC
conepkareiabuble JUHUU: «Ciy4yaiiHple cOObITMS W BeposITHOCTH» U «(CiydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBIIIUX YUCET.

[ToMuMO OCHOBHBIX JIMHUN B YYEOHBIA KypC BKIIFOUEHBI JIEMEHTHI TEOpUU IpadoB
U TEOPUU MHOKECTB, HEOOXOIUMBbIE ISl TOJHOLIEHHOIO OCBOCHHS MaTrepuaia JaHHOTO
y4eOHOT0 Kypca M CMEXHBIX MAaTEeMAaTUUECKUX YUEOHBIX KYPCOB.

Conepxanue muHuM «CiydaliHble COOBITUSI U BEPOATHOCTHY CIY>KUT OCHOBOM JIJIst
dbopMupoBaHUS MPEACTABICHUN O pachpeelIeHUH BEPOSTHOCTEH MEXIy 3HAUCHUSIMHU
CIy4YalHbIX BEJIWYHMH. BaXHyl0 YacTb B 3TOM COAEPKATEIbHOW JIMHUU 3aHUMAET
U3y4YEeHHE T€OMETPUUYECKOTO U OMHOMHUATIBHOTO pacipeieIeHuH U 3HAKOMCTBO C UX

HENPEPBIBHBIMU AHAJIOTAMU — ITIOKA3aTEJIbHBIM Y HOPMAJIbHBIM PACIIPEICICHUSMH.
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Tembl, CBA3aHHBIE C  HENPEPHIBHBIMU  CIyYalHbIMH  BEIUYMHAMH U
pacrpeneneHus MM, aKIEHTUPYIOT BHUMaHWE OOyYarolUXCsl Ha ONMUCAHUU U U3yYCHUHU
CIIy4yalHBIX SIBJICHUH C TIOMOIIBIO HENpephIBHBIX (GyHKIUHA. OCHOBHOE BHUMaHUE
yIeIseTCs MOKa3aTeIbHOMY U HOPMAJIbHOMY PacipeieICHUSIM.

B ydeOHOM Kypce mpemycMaTpuBaeTCsi 03HAKOMUTEIIBHOE M3YYEHUE CBSI3U MEXTY
CIy4yallHBIMM BEJTUYMHAMH W OIMCAaHUE ATOW CBA3M C MOMOIIBI0 KodhdUIMEeHTa
KOPPEJSILIUY U €T0 BEIOOPOUHOIO aHAJIora. JTH JIEMEHTHI COJIEPKaHUS Pa3BUBAIOT TEMY
«Jluarpammbl paccenBaHus», U3YYEHHYIO HA YPOBHE OCHOBHOTO 00IIero oO0pa3oBaHus,
¥ BO MHOTOM ONUPAIOTCS HA CBEJICHUS U3 KYPCOB alreOpbl U TEOMETPUH.

Emé onun smeMeHT copepikaHus, KOTOPBIM MpejiaraeTcss Ha 03HAKOMUTEIbHOM
YPOBHE — TOCJIEIOBATEIbHOCTD CIYyYaWHbBIX HE3aBUCHUMBIX COOBITHH, HACTYMAIOIIUX B
enuHUIly BpeMeHu. O3HaKOMJIEHUE C paclpeeICHUEM BEPOSITHOCTEM KOJTMYECTBA TAKUX
COOBITUI HOCHUT pa3BHUBAIOLIUMN XapakTep M SBISAETCS AaKTyalbHbIM IS Oymayliux
a0UTYypUEHTOB, MOCTYMAIIMX HAa  y4eOHble  CHEIUAIbHOCTH,  CBSI3aHHBIE
¢ 00I1IeCTBEHHBIMU HayKaMH, TICUXOJIOTHEN U yIIPABICHUEM.

Ha wuzyudenne yudeOHOro kypca «BeposSTHOCTH M CTaTUCTHKa» Ha YIIIyOJIEHHOM
ypoBHe oTBoAuTCs 67 "yacoB: B 10 kinacce — 34 gaca (1 gac B Heneno), B 11 kimacce — 33
yaca (1 gac B Hezgento).

COAEPXAHUE OBYYEHMUSA
10 KITACC

I'pad, cesasubiii rpad, mytu B rpade: mukiasl U nenu. CreneHb (BaJeHTHOCTD)
BepmmHbL. [ padsl Ha TUTOCKOCTH. JlepeBbs.

CnyyaiiHble SKCIEPUMEHTHI (OMBITHI) W CIy4YailHble COOBITUS. DJIEMEHTapHbIC
coObiTust  (ucxonpl). BeposTHOCTH ciaydallHOTO COOBITHA. bBAM30CTH YacTOTHI H
BEPOSTHOCTU COObITUN. CiyyallHble OMBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMH.

Omneparuu  HajJ COOBITUAMU: TIEpecedyeHHne, OOBEAMHEHHE, MPOTUBOIOIOKHBIC
coObITus. J{narpammel Ditnepa. @opmyna CIOKEHUS BEPOSITHOCTEH.

VYcimoBHast BEpPOSATHOCTb. YMHOXXEHHE BEpOSATHOCTEW. JlepeBOo  cCiydalHOTO
skcnepuMenTa. @opmyna nosHOW BeposTHOcTH. Popmyna barieca. HezaBucumblie
COOBITHUSI.

bunaphbiil ciiyyaliHblii ombIT (MCHBITaHKWE), yCleX M Heyaada. HezaBucuMmble
ucnbiTanus. Cepus HE3aBUCHUMBIX UCIBITAaHWW 10 MEpBOro ycmnexa. IlepecTaHOBKU U
daktopuan. Yucno couerannii. Tpeyronbauk [lackans. @opmyna Ounoma HerotoHa.

Cepus He3aBUCUMBIX uchbITaHuM beprymmm. CiydailHbld BBIOOp U3 KOHEUHOU
COBOKYITHOCTH.

Cnyyaiinas BEJIMYMHA. Pacnpenenenue BEPOATHOCTEH. Jnarpamma
pacnpenenenusa. Onepauuud HaJl CIydalHbIMU BeIWYMHAMU. buHapHas ciydaitHas
BenuunHa. [[puMepsl pactipeneneHuii, B TOM YUCJI€ TEOMETPUIECKOE 1 OMHOMHUATBHOE.
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CoBMecTHOE  paclpefeneHue JByX CIy4yalHbIX BelWuunH. He3aBucumbie
CIIy4YallHbIC BEJIMYUHBI.

MareMarrnueckoe OXKUJaHHWE CIy4yallHOW BenuuuHbl (pacnpexaenenusi). [Ipumepsl
NPUMEHEHUSI MATEMaTHYEeCKOro OXHUAaHUs (CTpaxoBaHHe, JoTepes). Maremaruueckoe
OXXUJaHuEe OWHApPHOW CIly4ailHOW BeNMMYMHBI. MareMaTH4ecKoe OXKHUJAHWE CYMMBbI
CIIy4aiiHbIX BEJIMYMH. MareMaTHueckoe 0KUJAaHHE T€OMETPUUYECKOrO U ONHOMHAIBHOTO
pacupeaeeHun.

Jlucniepcust U CTaHJAPTHOE OTKJIOHEHHE CIIyYalHOW BENIMYUHBI (pacrpeneneHus).
Hucnepcust  OMHapHOM  cioydyailHOM  BeIWYMHBL. ~ Maremaruyeckoe  OKUJaHue
IIPOU3BEIACHUS U JUCIIEPCHUSI CYMMbl HE3aBUCUMBIX CIIyYalHbIX BEIWYUH. Jlucrepcus u
CTaH/JapTHOE OTKJIIOHEHHE OMHOMHAJILHOTO pacrpeaeneHus. Jlucnepcus u crangapTHOe
OTKJIOHEHUE T€OMETPHUUECKOTO PACTIPEIETICHNUS.

HepasenctBo UYeObiméBa. Teopema YeoOniméBa. Teopema bepuymmu. 3akon
Oonpmux yucen. BriGopounblii MeTOn ucciieoBaHui. BriOopouHbIe XapaKTepPUCTUKH.
OueHrBaHNE BEPOATHOCTU COOBITHS 1O BHIOOPOYHBIM JaHHBIM. [IpoBepka mpocTermux
TUIIOTE3 C IIOMOLIBIO U3YUYECHHBIX PACIPEACIICHUM.

HenpeppiBuble  cinydaiiHple  BenuduHbl. [Ipumeppl. @DyHKIMSA  IUIOTHOCTH
BEPOSITHOCTU paclpeesicHusl. PABHOMEpHOE paclpeielieHUe U €ro CBOMCTBA. 3ajauu,
OPUBOJALIME K TIOKA3aTelIbHOMY  pAaclpeAesieHHIo. 3ajadd, MpPUBOASAIIME K
HOpPMAJIBHOMY pacnpenesieHn0. DyHKIHS IUIOTHOCTU BEPOSTHOCTH TMOKA3aTeIbHOTO
pacnpezneneHusi, (QYHKIHUS IUIOTHOCTH BEPOATHOCTH HOPMAJIbHOIO pacHpeesICHuUs.
@yHKIMA UIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACHPEACICHUS.

[TocnenoBaTenbHOCTh OJIMHOYHBIX HE3aBUCUMBIX COOBITHH. 3aa4uu, MPUBOASIINE K
pactpenenenuto [lyaccona.

KoBapuanus nByx ciy4ailHeix BenuuyuH. KoadduiueHT TuHEHHON KOppessiuu.
CoBmecTHBIE HAOMIONEHUS JABYX BENWYUH. BBIOOPOUHBIN KOA(DOUIUEHT KOPPESAIUH.
Paznuuue mexny JMHEMHOW CBSI3bIO WM IPUUYMHHO-CIICACTBEHHOW CBA3bIO. JIMHENHas
perpeccus, METO, HAUMEHBIINX KBaJIpaToB.

INNPEAMETHBIE PE3YJ/IBTATbBI

K xonity 10 kiaacca oOyyaromuics HayYnTCA:

CBOOOZHO ONEPUPOBATh MOHATUSAMU: rpad, TUIOCKUHN rpad, cBA3HBINA rpad, MyTh B
rpade, 1enb, LUK, IePEeBO, CTENEHb BEPIIMHBI, IEPEBO CIYYailHOTO 3KCIIEPUMEHTA,

CBOOOHO OMEPUPOBATH MOHITHAMU: CIIYYaWHBIA YKCTIEPUMEHT (OTIBIT), CIIydaitHOE
cOOBITHE, DJIEMEHTApHOE CcliydaliHOe COOBITHE (PJIIEMEHTApHBIN HCXOM) CIIy4yaHOTO
OMbITA, HAXOAWTh BEPOATHOCTH COOBITHH B OMNBITAX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU,

HaXoIUTh W (HOPMYIHpPOBaTh COOBITHS: TepeceyeHue, OOBEAMHEHUE JTaHHBIX
COOBITUH, COOBITHE, MPOTUBOIOIOKHOE TAHHOMY, UCIIOJIB30BaTh JUarpaMmsl Diiepa,
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KOOPJIMHATHYIO MPSIMYIO0 JUIsl pelIeHHs] 3a4ad, IOJIb30BaThCsl (OPMYION CIOMKESHUS
BEPOATHOCTEN ISl BEPOSITHOCTEHN JABYX M TPEX CIyHYalHBIX COOBITHIA;

ONEPUPOBATH TOHATUSMHU: YCIIOBHAS BEPOSTHOCTb, YMHOXEHUE BEPOATHOCTEM,
HE3aBUCUMBIE COOBITHS, JEPEBO CIYyYaWHOTO JKCIEPUMEHTA, HAXOAUTh BEPOSTHOCTHU
COOBITUI C MOMOLIBIO MPABHJIa YMHOXKEHUS, JEPEBa CIyYalHOIO OMNbITA, UCIOJIb30BaTh
dbopMyny MOIHOM BeposTHOCTH, Gopmyiny baiieca mpu pemieHud 3agad, ONpPeeisTh
HE3aBHCUMOCTh COOBITUH 1O (hOpMyJie U 110 OPTaHU3ALMU CITYyYailHOTO KCIIEPUMEHTA;

MPUMEHSATh U3YUYEHHbIE KOMOMHATOPHBIE (POPMYIIBI ISl IEPEUUCIICHUS IIEMEHTOB
MHOXECTB, 3JIEMEHTApHBIX COOBITHI CIIy4allHOTO OIIbITa, PEHIeHHs 3a7ad MO0 TEOpUu
BEPOSATHOCTEH;

CBOOOIHO OIEpPUPOBATH MOHATUAMH: OMHAPHBIA CIyYalHBIN OMBIT (MCIBITAHUE),
yCIeX U HeyAaya, He3aBUCUMBIE UCIIBITAHUS, CEpUs UCIIBITAHUM, HAXOAUTh BEPOSITHOCTH
COOBITHI: B CEpUM WCIBITAHUHN JI0 MEPBOTO yCIexXa, B cepuu ucnbiTaHuii bepHynmu, B
OMbITE, CBA3AHHOM CO CITy4ailHbIM BHIOOPOM U3 KOHEYHOW COBOKYITHOCTH;

CBOOOZHO ONEpPUPOBATh MOHATUSIMU: CIydailHas BEJIMYMHA, paclpeesieHue
BEPOATHOCTEW, JWarpaMma paclpeiesieHus, OWHapHas ciydailHas BEJIMYHHA,
reoMeTpuieckoe, OMHOMHAIBHOE pacipeiesicHuE.

K xoniry 11 knacca oOyyaroniuiics HayduTCs:

ONEPUPOBATH MOHATUAMU: COBMECTHOE PACTIPEICIICHUE ABYX CIIyYalHBIX BEJIUYUH,
UCIIOJIb30BaTh TAOJMILy COBMECTHOTO paclpeeieHus ABYX CIy4alHbIX BEJIUYUH IS
BBIJICJICHUSL PACOPEACIEHUS] KAXKIAOM BEJIMYMUHBI, OIPEIACICHUS HE3aBUCUMOCTHU
CJIy4YaliHbIX BEJIMYMH;

CBOOOMHO OMNEPUPOBaTh TMOHATHEM MATEeMAaTUYECKOTO OXKHUJIAHUA CITy4alHOU
BEJIMYUHBI (pacnpenesieHus1), IPUMEHATh CBOMCTBA MaTeMaTUYECKOTO  OXHAAHUS MPU
pEelIeHUH  3aJa4, BBIUMCIATH MaTeMaTHYECKOe OXKHUJaHWEe OWHOMHUAIBLHOTO U
FEOMETPUYECKOTO PACIIPEICIICHUM;

CBOOOJTHO OMNEPUPOBATh TMOHATUSIMHU: JUCHEPCHUS, CTAHJAPTHOE OTKJIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHITh CBOWCTBA JUCHEPCUU CIIYYAWHOW BEIWYUHBI
(pactipeneneHusi) MpU PEIICHUM 3a7a4, BBIYUCIATH JUCIEPCUI0 W CTAHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMMAJIBHOTO PACTIPEIEIICHHUI;

BBIYHCIIATh BBHIOOPOYHBIE XapPaKTEPUCTHUKUA IO JAaHHOW BBIOOPKE W OIICHUBATH
XapaKTEPUCTUKU  TEHEpPaJbHOM  COBOKYNMHOCTHM  JAHHBIX IO  BBIOOPOYHBIM
xapakrtepuctukaMm. OIIEHUBaTh BEPOSTHOCTH COOBITUA M TPOBEPATH MNPOCTEHIITNE
CTAaTUCTUYECKHUE TUIOTE3bI, MOJIb3YACh U3YUYCHHBIMU PACPEICICHUAMMU.



TEMATUYECKOE INTAHUPOBAHUE

10 kaace
HazBanue KonnuectBo OCHOBHBIE BUJBI
paszzaena 4acoB Ocnopiioe conepkane NEeATeIbHOCTH
(TempI) 00y4Jaromuxcs
DneMmeHThl Teopuu rpadoB 3 I'pacd, cBsa3HBIN rpad, npencTaBIcHUEe [IpencTaBisiTh OOBEKTHI U CBSA3U
3aJ1a4¥ C IOMOIIIBIO Tpada. MEXIy HUMU C TTOMOIIIbIo rpada,
Crenenb (BaJ€HTHOCTH) BEPIUIUHBI. HaxXOAUTh ITyTH MEXY BEPIIMHAMU
[TyTs B rpade. Llenu u nuKib. rpada.
I'padb1 Ha TocKOCTH. JlepeBo Boigensts B rpade 1enu u uKIbl.
CIIy4alHOTO SKCIIEPUMEHTA Crpoutb 1epeBO MO OMUCAHUIO
CJIy4ailHOro ONbITa, ONUCHIBATh
Cily4ailHble COOBITHS B TEPMUHAX
JiepeBa.
Perate 3a1a4u ¢ mOMOILIBIO
rpados
Ciy4aiiHbl€ OMBITHI, 3 Cny4aiiHble SKCIIEpUMEHTBI (OTIBITHI) BrinensaTe U onuceiBaTh

CITy4aiiHbIe COOBITHS
U BEPOSITHOCTHU

COOBITUI

U CIyJaiHbIe COOBITHSI.
DneMeHTapHbIe COOBITHS (MCXO/bI).
BeposTHOCTH clly4aitHOTO COOBITHS.
BeposiTHOCTH COOBITHIA B OTTBITaX

C PaBHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU

CITy4daiiHble COOBITHS B
CIIy4allHOM OIIBITE.

@opmMynMpOBaTH YCIOBUS NPOBEIACHUS

CIIy4ailHOTO OIIBITA.

HaxomuTk BeposSITHOCTH COOBITHI
B OIBITaX C PAaBHOBO3MOKHBIMHU
AJIEMEHTApPHBIMU HUCXOIAMU




Onepaunu

HaJl

MHOXECTBAMU U
COOBITHUSIMHU.

CroxxeHue U YMHOXKEHUE
BEPOSTHOCTEMN.
YcnoBHAs BEPOATHOCTD.
HesaBucumeblie coObITHS

[lepeceuenune, 0ObeTMHEHNE MHOKECTB
U COOBITHI, MPOTHUBOIIOIOKHBIE
coObITusi. Dopmyrna crnoxxeHus
BEPOSITHOCTEW YCIIOBHAsI BEPOATHOCT.
YMHOXEHUE BEPOSTHOCTEM.

dopMyna yCI0BHOM BEPOSITHOCTH.
®opmyna MOJTHOM BEPOATHOCTH.
®opmyna barieca. HezaBucumbie
COOBITHS

Hcnons30Barh nuarpaMmsl Jitnepa
1 BepOajbHOE ONMCAaHKUE COOBITUI
MIPU BBITIOJIHEHUH OTlepaIui

HaJT COOBITHUSIMU.

OueHuBaTh U3BMEHEHUE BEPOATHOCTEN
COOBITHI 10 MEpEe HACTYILJICHUS
JPYTUX COOBITUM B CIIy4yallHOM
OTIBITE.

Pemiars 3amaun, B TOM 4HCie

C MCTOJIb30BaHUEM JIepeBa CIIy4aitHOTo
onbITa, POPMYJI CIIOKEHHS
U YMHOXKEHHUS BEPOSITHOCTEN

DJeMeHThl KOMOMHATOPUKHU

KomOuHaTOpHOE MPaBUIIO YMHOKEHHSL.
[lepectanoBku u axropuan. Uucno
coueranuil. Tpeyronsuuk [lackans.
®opmyna bunoma Herotona

dopmynrpoBaTh U T0Ka3bIBATh
KOMOWHATOPHBIE (PAKTHI.
Hcnonb30Barh NPaBUiIO0 YMHOXKEHUS,
M3y4YeHHbIC KOMOMHATOPHBIE (POPMYIIBI
JUTSL TIEPEUUCIICHUS DIIEMEHTOB
pPa3TUYHBIX MHOXKECTB, B TOM YHUCJIE
AIIEMEHTAPHBIX COOBITHI B CITyYailHOM
OTIBITE.

[Tonb3oBarbest popmysnoii u
TpeyroiabHukoM [lackains

JUTsL OTIpEe/IeSIEHUs Yucia

couetanuit. [Ipumensts hopmyny
ouHoma HrrotoHa jyist
npeoOpa3oBaHus BEIPAKEHUN







Cepun 8 buHapHBIi CITy4alHbIN ONBIT Pa30uBarh C0KHbIE SKCIIEPUMEHTHI
MOCJIEeI0BaTEIbHBIX (ucnblTaHKe), yCIex U Heylaua. Ha OTJEJIbHBIC UCIIBITAHUS.
ucnblTanui. Mcnpitanns HesaBucumeble uCnbITaHus. Pemrars 3a1a4u Ha MOUCK
bepnymnu. Cepust HE3aBUCUMBIX BEpPOSITHOCTEU COOBITHI B CepUU
Cry4aiiHbli BEIOOD WCIIBITAHUM 10 IEPBOTO yCIEXa. UCIIBITAHUM J10 IIEPBOIO ycIexa u
13 KOHEUHOI COBOKYITHOCTH Cepus B CepusIX UcnblTaHuM bepHymn,
HE3aBUCUMBIX UCTIBITAHUN a TaKXe B OMbITaX CO
bepnymnu. CiyuaiiHbii BBIOOD U3 CIIy4alHbIM
KOHEYHOU COBOKYITHOCTH. BBIOOPOM U3 KOHEYHOU COBOKYIHOCTH
[IpakTuueckas padora C UCII0JIb30BaHUEM KOMOMHATOPHBIX
C MCIIONIB30BAHUEM DJIEKTPOHHBIX (axros u popmyn, B TOM HHCIE B X071
TaGIun MPAKTUYECKOU pabOTHhI €
NPUMEHEHUEM CTaHJapPTHBIX (PyHKIUI
Crny4aiinble 14 CrnyudaiiHas BeJIMYMHA. OcBauBaTrh NOHATHUSA: CIy4YalHas
BEJIMYMHBI U Pacnipenenenne BEposITHOCTEM. BEJINYMHA, PACIIPEACIICHUE,
pacupeneneHus JlnarpaMma pacnpeaeiacHusl. Tabnuua pacnpeaeneHus,

Oneparuu
HaJl CIy4YalHBIMH BETMYHMHAMMU.

[Ipumeps! pacnpenenennii. bunapHas

ClIy4yaiiHas BEJIMYUHA.
I'eomeTpruueckoe pacnpeneseHue.
buHOMManbHOE pacripeeneHue.
Maremarnueckoe

OKHMJIAHUE CITyYaWHOW BEJINYHHBI.

CoBMECTHOE paclpeiesICHUE JBYX
CIIy4aliHbIX BEJIUYUH.

JyarpaMMa pacrpeieneHusl.
Haxonuts 3HaueHUs1 CyMMBI U
IIPOU3BEACHUS CIIyYailHbIX BEJTUYMH.
Crpoutb OMHapHBIE pacipeneaeHus
10 OIMCAaHUIO COOBITUH B
ciy4ailHbIX onbITax. CTpOUTh U
pacrio3HaBaTh TEOMETPUUECKOE U
OMHOMMAJIBHOE pacpeeICHHUS.
Pemate 3a1a4m Ha BBIYUCIIEHUE
MaTEMaTUYECKOrO 0KUAAHUS.




He3aBucumele ciayuaiiubie
BeMurHBI. CBOMCTBA
MAaTeMaTU4eCKOrO OXKUIaHUS.




MaremMarnueckoe oxxugaHue OuHapHOM

CIIy4allHOM BEJIMYUHBI.
MareMaTndeckoe OKUIaHue
reOMETPUIECKOTO U OMHOMHAIIBHOTO
pacnpenenenui. lucnepcus u
CTaHJaPTHOE OTKJIOHECHHUE.
Jucnepcust OMHapHOU CITydaitHON
BEJINYMHBI.

CBoiicTBa JUCIIEPCHUHU.
MaremaTnueckoe OKuaaHue
MIPOU3BEICHUS U AUCIIEPCUS CYMMBI
HE3aBUCUMBIX CITyYailHbIX BEJIMYHH.
Jucnepcusi OMHOMUATIBHOTO
pacrpeneneHusl.

[IpakTuyeckas padora

C UCIOJIb30BAHUEM JJICKTPOHHBIX
Ta0JIHL]

CTpouTh COBMECTHBIE
pacnpenenenus. M3ydyars CBOKMCTBa
MAaTeMaTU4eCKOrO OXKHWJIaHUSL.
Pewrars 3a1aum ¢ moMomib1o
M3YUYECHHBIX CBOMCTB.

[To n3yueHHbIM (OpMySIaM HaXOIHUTh
MaTeMaTUYECKUEe 0XKUIaHUS
CIIy4aliHbIX BEJIMYUH, UMEIOIIUX
reoOMeTpHIECKOEe 1 OMHOMHATBHOE
pacrnpeneneHus

OcBauBaTh NOHATHUA: TUCTIIEPCUS,
CTaHJIAPTHOE OTKJIOHECHUE
CIIy4allHOM BEJIMYUHBI.

Haxomuts qucnepcuro

10 PaCIpPEICIICHUIO.

N3yuars cBOMCTBA JUCIIEPCUMU.

[To uzyyeHHbIM (hOopMyIaM HaXOIUTh
JUCTIEPCUI0 OMHOMHUAIBLHOTO
pacnpenesieHus, B TOM YHUCIE B XOJ€
MPaKTUYECKOU pabOThI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

40




11 KJIACC

HazBanue KonnuectBo OCHOBHBIE BUJBI
paznena (TeMbl) 4acoB Octostoe conepxanne eI TEIbHOCTH
00yJaromuxcs
3aKoH OOJIBIINX YUCEN 6 HepasenctBo UebOniména. Teopema Pa3zbupath 10Ka3arenbCcTBa TEOPEM.
Yeonimépa. Teopema bepuysu. OcBanBaTh BEIOOPOUHBINA METOJ
3akoH 0onpIIMX yucen. BeiOopouHbIi MCCIIEJOBAaHUM, B TOM YHCIIE B XOJIE
METOJ UCCIICIOBAHUMN. MPAKTUIECKOU PAOOTHI
[TpakTuyeckas pabora
C UCIOJIb30BAHUEM DJIEKTPOHHBIX
Ta0JIHI]
DNEeMEHTbl MAaTEMATUYECKOU 8 ['enepanbHas COBOKYMHOCTb U OcBauBaTh NOHATHUS: T€HEpATIbHAS

CTaTUCTHUKH

cllydaiiHasi BbIOOpKa. 3HAKOMCTBO

C BBIOOPOYHBIMHU XapaKTEPUCTUKAMHU.
OueHka CpeIHEero U IUCIEPCUN
Te€HEPaJIbHON COBOKYITHOCTH

C TIOMOIITBI0 BEIOOPOYHBIX
xapakrepuctuk. OleHuBaHUEe
BEPOSTHOCTEH COOBITHIA 11O BHIOOPKE.
Craructuyeckas runotesa. [IpoBepka
IPOCTEHIINX TUIIOTE3 C TOMOLIbIO
CBOWCTB M3YYEHHBIX paclpeaenecHui.
[TpakTuyeckas padora

C MCIIOJIb30BaHUEM JICKTPOHHBIX
TabIuIl

COBOKYITHOCTb, BEIOOPKA,
BBIOOPOYHOE CpeHEE U BHIOOPOUHAS
TUCTIepCHsL.

Borancnsate BBIOOpOUYHBIE

XapaKTEPUCTUKU U HA UX

OCHOBE OLICHUBATh

XapaKTEPUCTUKU T'€HEPATIbHON
COBOKYITHOCTH.

OcBauBarh NOHATHS: CTATUCTUYECKAS
TUIIOTE3a.

OrneHnBaTh BEPOATHOCTH COOBITUI U
IIPOBEPATH MTPOCTENIINE TUIIOTE3bI
Ha OCHOBE BHIOOPOYHBIX JIaHHBIX,




B TOM YHCJIE€ B XOJI€ TIPAKTHUYECKON
paboThl




HenpepriBHbIE cilyyaliHble 4 IIpumepsl HENTPEPBHIBHBIX CIIyYalHbIX 3HAKOMUTBCA MOHATUSAMH:

BEJIMYUHBI BeNMYMH. OYyHKIUS IJIOTHOCTH HEeTpephIBHAS CcllydyaiiHas
(pacnipenenenus), BeposiITHOCTU. PaBHOMEpHOE BEJINYMHA, HETIPEPHIBHOE
NOKa3aTeJIbHOE U pacnpenenenue. [Ipumeps! 3a1a4, pacnpeneneHue, QyHKIIs
HOPMAJIBHOE pacpeIeICHHUS MPUBOISIINX K TOKA3aTeIbHOMY IJIOTHOCTHU BEPOSITHOCTU. HaxoauTe
Y K HOPMaJIbHOMY PacHpeEICHUSIM. BEPOATHOCTU COOBITUI MO TaHHON
OyHKIMS TUIOTHOCTH BEPOSATHOCTH byHKIMHN
MIOKAa3aTeIbHOrO pacIpeieeHusl. IUIOTHOCTH.
QyHKIHS TUIOTHOCTH BEPOATHOCTH 3HAKOMUTHLCSA C MIOHATHSIMU:
HOPMAJILHOTO pacIpeneneHus IIOKAa3aTeIbHOE PacIpeieiCHuUE,

HOPMAJIBHOE PacClpeacICHUE.
BroiaensaTe mo onucaHuo
CIIy4ailHbIC BEJIMYUHBI,
pacnpeeseHHbIE

I10 ITI0KA3aTeJIbHOMY 3aKOHY,

10 HOPMaJIbHOMY 3aKOHY.
Pazbupats npumeps! 3a/1a4,
MPUBOJIAIIMNX K ITOKA3aTEIIbHOMY
pacnpeeNieHUI0 U K HOpMAJIbHOMY
pacIpeieIICHUIO




Pacnpenenenne Ilyaccona

ITocnemoBareabHOCTH OJJMHOYHBIX
HE3aBUCUMBIX COOBITHH.

[Ipumep 3amaun, npuBOASIIIEH

K pacnpeaenenuro Ilyaccona.
[IpakTuyeckas pabora

C MCTIOJIb30BaHUEM BJICKTPOHHBIX
TaOJIHI]

BbIIensATh 0 ONMCAHUIO CITyYaitHOTO
OIIBITA BEJIMYUHBI, PACITPEACIICHHbBIC

1o 3akony Ilyaccona.

Pemate 3a1auu, B TOM 4HCIIE€ B XOJIE
MPAKTUYECKON pabOThI C MPUMEHEHUEM
CTaHJAPTHBIX (PYHKIUN FIEKTPOHHBIX
TaOJINILL




CBs3b MEXy CITy4allHbIMU 6 KoBapunanus nByx ciaydaiHbIX OcBauBaTh NOHATHUSA: KOBAPHALIMS,
BEJIMYMHAMU BennunH. Koaddunment koppensiuu. KO3 PUITUEHT KOPPEIISINH, TUHEHHAS
CoBmecTHBIE HAOTIOEHUS IBYX 3aBUCUMOCTb.
BeIMUYUH. BpiOopouHslil ko3pduirieHT | OleHuBaTh XapaKkTep CBI3U MEKIY
Koppessiiu. Paznuune Mexty CITy9aiiHBIMH BETUIMHAMU, UCXOS
JMHEWHOH CBSI3bI0 U TPUYUHHO- U3 IPUPOABI JAaHHBIX U
CJIEACTBEHHOU CBA3bI0. JIMHEHAs BBIYUCJICHHBIX XapaKTEPUCTHK.
perpeccus. [Ipaktuueckas pabota Hcnonb3oBarh quarpaMmbl
C MCIIOJIb30BaHUEM DJIEKTPOHHBIX paccerBaHus 1711 U300paKeHus
TabJuIL COBMECTHOTI'0 paCcCEUBAHMUS
JTAaHHBIX.
Haxonuth ko3hduiimeHTsr ocu
JMarpaMMbl, B TOM YHCJIE€ B XOZ€
MPAKTUYECKON pabOThI C MPUMEHEHUEM
CTaHAAPTHBIX (PyHKIIMIA
O600m1eHune u 12 [IpencraBnenuie TaHHBIX C TOMOIIBIO [ToBTOPSITH U3yYEHHOE U BHICTPAUBATh

CHUCTEMAaTU3AaIIN
3HAHUM

TaOJIUL ¥ JUarpaMm, OnucaTelIbHast
CTaTUCTHKA, OTIBITHI

C PaBHOBO3MOXHBIMU
AIIEMEHTAPHBIMU COOBITHSIMH,
BBIYKCIIEHUE BEPOSITHOCTEH
COOBITUH C MPUMEHEHHEM (POPMYI U
rpadUYeCcKuX METOIOB
(koopauHaTHas mpsiMasi, 1EPEBO,
auarpamma Jitiepa), ciydaiHbie

CUCTEMY 3HAHUU




BEJIMYMHBI U PACTIPEICIICHHUS,
MaTeMaTU4YeCKOe 0XKUIaAHUE
CIIy4allHOW BEJIUYUHBI

OBLIEE KOJIMYECTBO
YACOB I10 [TPOI'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHME

KosnuecTBo 4acos Hara
u3ydeH | DIEKTPOHHbBIE
Ne Tema ypoka ust uuppoBbIe
n/n (Homep | oOpa3oBare/ibHbIE
Helean | pecypcesl
B Ioay)
Kountpo Hparr
HYECKH
Bcero | abHbIe e
padoThI paGoThi
M Bubnunoteka LIOK
1 Miﬁiﬁlﬁ?\;ﬁ?ﬁiﬁiﬁ;:ga 1 35 | https://resh.edu.ru/subj
ect/51/10/
Bubnuoteka LIOK
2 | Hduarpamwmsr Ditnepa-Benna 1 35 | https://resh.edu.ru/subj
ect/51/10/
[puMeHeHHe Bubnunoteka LIOK
3 | TeopeTHKO-MHOXKECTBEHHOTO armapara 1 35 | https://resh.edu.ru/subj
JUTSL pelIeH st 33129 ect/51/10/
PanonanbHeie yncia. OOBIKHOBEHHBIE U Bubnunoteka LIOK
4 | nmecstu4HbIe IPOOH, MPOLEHTHI, 1 35 | https://resh.edu.ru/subj
GeCKOHEUYHbIE TIEPHOUYECKHE IPOOH ect/51/10/
0 Sei Bubnunoteka LJOK
5 5;?;:;';”3252 ;Il:;lgl;p(;;leHTOB AT 1 35 | https://resh.edu.ru/subj
P prKan . ect/51/10/
HpuMererme 10066 oleHTO Bubnunoteka LJOK
6 epHI;IZH:ﬂ };[HHEEMH;;;;I;; HTOB AU 1 35 | https://resh.edu.ru/subj
P p ect/51/10/
HetictBurensHblie uncna. ParmonansHbeie Bubnmoteka LIOK
7 | ' MPDAHHOHAILHBIC HHCIA. 1 35 | https://resh.edu.ru/subj
ApudmMeTniecKue orepanuu ¢
. ect/51/10/
JIEHCTBUTEIbHBIMHI YUCIAMU
Mo;iym) JCHCTBUTEIILHOIO ACIIA U €10 Bubnmoteka LIOK
cBoiicTBa. [IpuOIHKEHHBIC BEIYUCICHHUS, )
8 1 35 | https://resh.edu.ru/subj
[paBuIia OKPYIIICHHS, IPUKU/IKA 1
. ect/51/10/
OIIEHKA PE3YIbTaTa BHIYMCICHHUM
OCHOBHBIE METOJIBI PEIICHHS [EITBIX U Bubnunoteka LJOK
9 | npoOHO-panMOHATIBHBIX YPaBHEHHH U 1 36 | https://resh.edu.ru/subj
HEpPAaBEHCTB ect/51/10/
MHOTOWIEHBI OT OJIHOM TePEMEHHON. Bubnunoteka LOK
10 | Henenne MHOTOUIEHA HA MHOTOUWIEH C 1 36 | https://resh.edu.ru/subj
ocrarkom. Teopema besy ect/51/10/
M Bubnunoteka LIOK
11 KO?;?:EEZ;Z&;H?;H eva Buera 1 36 | https://resh.edu.ru/subj
L eop ect/51/10/
Bubnuoteka LIOK
12 | Perrenune cucteM THHEHHBIX YpaBHEHUI 1 36 | https://resh.edu.ru/subj
ect/51/10/
Marpuna cuctemMsbl JIMHEHHBIX
ypaBHeHui. OnpenenuTesnb MaTPHIbI
2%2, ero reOMeTPHYECKHI CMBICI U Bubnunoteka LIOK
13 | cBolicTBa; BEIYUCIIEHHE €r0 3HAYCHMS. 1 36 | https://resh.edu.ru/subj
OnpenenuTens MATPHUIEL 2X2, €ro ect/51/10/
reOMETPUYECKHIA CMBICI U CBOWCTBA,;
BEIUUCIICHHE €r0 3HAYCHMS
TIprMeHeHre OmpeNeTUTENS ISt Bubnunoteka LIOK
14 | pemienust cucTeMbl TMHEHHBIX 1 36 | https://resh.edu.ru/subj

YpaBHEHUI

ect/51/10/




Pemenue npukiaaHbIX 3a1a4 ¢

Bubnunoteka LIOK

15 | mOMOIIBIO CHCTEMBI TMHEMHBIX 36 | https://resh.edu.ru/subj
yYPaBHEHUI ect/51/10/
Kontponbnas pabora: "PanmonanbHele

16 | ypaBHeHus u HepaBeHCTBA. CHCTEMBI 36
JTUHEHHBIX ypaBHEHHH"

OyHKUusI, C1oco0bI 3aaaHus (yHKIHH. Bubnunoteka LOK
17 | B3aumuo obparHbie (yHKIHH. 44 | https://resh.edu.ru/subj
Kommosurmst GpyHKImii ect/51/10/
Bubnuoteka LIOK
18 Eng)g Ka(fg;ﬁin' 2;2:;?;"?2:12 44 | https://resh.edu.ru/subj
peodp P YHKH ect/51/10/
Ob6nacTh onpeneneHus 1 MHOKECTBO
3HaueHu QpyHkuuu. Hymu (I)yHI(L[I/IIf. Bu6nmoTeka LIOK
[IpomexxyTKu 3HaK OCTOSHCTBA. YETHBIE .
19 . 44 | https://resh.edu.ru/subj
u HeuétHble Qpyukun. [leproqudaeckue
ect/51/10/
¢dyukun. [IpoMeKyTKH MOHOTOHHOCTH
byHKIMN
MakcuMyMbl 1 MEHEMYMBI (DY HKIHH. Bubnunoteka LIOK
20 | Haubonbliee 1 HauMEHbIIEE 3HAYEHUE 44 | https://resh.edu.ru/subj
(YHKIMH Ha IPOMEXKYTKE ect/51/10/
e Bubnuoteka LJOK
21 1 ”:g::_?;::;g::gﬂ:fﬂﬂi 44 | https://resh.edu.ru/subj
P YHKI ect/51/10/
DreMeHTapHOe HcCieJOBaHNE Bubnvoreka LIOK
22 H(J)]c:/I :E:THI/II): T aI/(II)I/HJ:m/;l ;Hl;l(ﬂ(b HHKL[I/HZ 44 | https://resh.edu.ru/subj
p P Y ect/51/10/
ETeHCHL c gemﬂM noxz(l;aTeneM. Bunom Bunnoreka LIOK

23 PIOTOHA. % TCHCHHAN QYHKIMA © N 44 | https://resh.edu.ru/subj

HATypaJIbHBIM H IeJIbIM 1oKa3aresieMm. Eé
% ect/51/10/
CBOWMCTBA U rpaduK
KouTponbhas padora: "CreneHHas

24 . 9 " 44
¢byuxuus. E€ croiicta u rpaduk
Apndp . . Bubnunoteka LIOK

25 CTrz:Prl[e:;;M;:cf]::zgﬁKcoTzeaHb HaTypaIbHO! 45 | https://resh.edu.ru/subj

ect/51/10/
IbeoBnazosa o S Bubnunoteka LJOK
26 cor;e Xli’amfx};?:n‘:;;];;x::p PKCHHH, 45 | https://resh.edu.ru/subj
P P ect/51/10/
IIpeodpazoBal CJ10 AKCHUH Bubnmorexa LIOK
27 col;e ;:am;XIZPTIZH‘g{JHB;éX::p PKCHME, 45 | https://resh.edu.ru/subj
P P ect/51/10/
beobnazona o S Bubnunoteka LIOK
28 coljle gam;xl({:?:ntip?;;éx;;lp FKCHIH, 45 | https://resh.edu.ru/subj
P P ect/51/10/
beos . Bubnunoteka LIOK
29 COI;? ﬁ:ﬁf;;if:ﬂ‘{;‘fgﬁxI‘:;Ipa”‘e‘w 45 | https://resh.edu.ru/subj
P P ect/51/10/
HWppanuoHasbHble YPaBHEHHUS. Bubnunoteka LOK

30 | OcHOBHBIEC METOIbI PELICHHUS 45 | https://resh.edu.ru/subj
HPPAOHAIIBHBIX YPABHEHHUI ect/51/10/
HUpparroHanbHble ypaBHESHHUSI. Bubnunoteka LIOK

31 | OcHOBHBIE METOIBI PEIICHHUS 45 | https://resh.edu.ru/subj
HPPAlMOHAIBHBIX yPaBHEHHUI ect/51/10/

P Bubnuoteka LIOK
3 aBHOCHJIbHBIE [IEPEXOJIbI B PELIEHUH 45 | https://resh.edu.ru/subj

UPPALUOHAIBHBIX YPABHEHUN

ect/51/10/




PaBHOCHIIBHEIC NEPEXOAbl B pEUICHUN

Bubnunoteka LIOK

33 HPDALHOHATEHEIX YpABHCHH] 46 | https://resh.edu.ru/subj
pp yp ect/51/10/
CBoiicTBa 1 rpaduK KOpHS N-0if CTEIEeHH Bubnunoteka LIOK
34 | xak QyHKIHH 0OPATHOU CTEIICHH C 46 | https://resh.edu.ru/subj
HaTypaJbHBIM [TOKa3areleM ect/51/10/
CBoiicTBa 1 rpaduK KOPHS N-0if CTEIICHH Bubnunoteka LOK
35 | xak GyHKIHH 0OPATHON CTEIICHH C 46 | https://resh.edu.ru/subj
HATypaIbHBIM IT0Ka3aTelIeM ect/51/10/
c Bubnunoteka LIOK
36 HTeznce:;ﬁZf:;HOHaanHM froKasaresem 46 | https://resh.edu.ru/subj
ect/51/10/
IIpeobpa3oBaHus YHCIOBBIX BHIPAKEHHH, Bnbnnoteka LIOK
37 | comepkalmux CTENECHHU C PAHOHAIBHBEIM 46 | https://resh.edu.ru/subj
IoKa3arejeM ect/51/10/
[Tpeo6pa3zoBaHys YHCIOBBIX BEIPAXKEHHH, Bnbnunoteka LIOK
38 | comepKamux CTENEHH C PAIIMOHATBHBIM 46 | https://resh.edu.ru/subj
roKa3zarejeM ect/51/10/
Konrponbaas padora: "CsoiicTa 1
39 | rpaduk KOpHS N-0if CTEHEHH. 46
HppaunonansHeie ypaBHeHUA"
Konrponbhas padora: "CsoiicTa 1
40 | rpaduk KOpHS N-O¥ CTEIICHU. 46
HppaumonanbHble ypaBHeHUs"
n b . Bubnunoteka LIOK
41 - (;I:;;iTeHLHM YHICII, €€ CBOHCTRA 1 50 | https://resh.edu.ru/subj
P ect/51/10/
i duxa Bubnunoteka LIOK
42 :;g;zom::;e?;ﬁ 1k (YHKITHHI IS 50 | https://resh.edu.ru/subj
p yp ect/51/10/
W duxa b Bubnunoteka LOK
43 eC;Zg;ZOBaZZI:e?;ﬁ uKa QYHKIUH JJIsT 50 | https://resh.edu.ru/subj
p yp ect/51/10/
IMoka3aresnbHble ypaBHeHus. OCHOBHBIC Bubnunoteka LIOK
44 | MeTompl peneH s TOKa3aTelIbHbIX 50 | https://resh.edu.ru/subj
ypaBHCHHI ect/51/10/
IMoka3zarenbHble ypaBHeHus. OCHOBHbIE Bnbnnoteka LIOK
45 | MeTOIBI pelIeHHs TOKA3aTEIBHBIX 50 | https://resh.edu.ru/subj
yPaBHEHHUH ect/51/10/
INoka3zarensHble ypaBHeHUS. OCHOBHEIE Bnbnnoteka LIOK
46 | MeTomBI penieHH s TOKa3aTelIbHbIX 50 | https://resh.edu.ru/subj
ypaBHCHHU ect/51/10/
INoka3arensHble ypaBHeHUs. OCHOBHEIE Bubnunoteka LIOK
47 | MeTompl penieHu s MoKa3areJIbHbIX 50 | https://resh.edu.ru/subj
ypaBHCHU ect/51/10/
KonTponsHas padora: "[lokazarenpHas
48 § 50
¢yukuust. [TokazarenbHble ypaBHEHHS
Bubnunoteka LIOK
50 | Jlorapudm gmcia. CeoiicTsa Jorapudma 51 | https://resh.edu.ru/subj
ect/51/10/
Bubnunoteka LIOK
51 | Jlorapudm umcia. CeoiictBa Jorapudma 51 | https://resh.edu.ru/subj
ect/51/10/
Bubnunoteka LIOK
52 | Jlorapudwm umcna. Coiictsa orapupma 51 | https://resh.edu.ru/subj

ect/51/10/




Z[ECSITH‘IHBIE " HaTypaJIbHBIC

Bubnunoteka LIOK

53 51 | https://resh.edu.ru/subj
JorapuQMbl ect/51/10/
1 Bubnunoteka LIOK
54 n::;T;(;;?Ie 1 HaTypajIbHBIC 51 | https://resh.edu.ru/subj
P ect/51/10/
beos . Bubnunoteka LIOK
55 copeeo 5:30;)?1;13?;5;1(?$HHH, 51 | https://resh.edu.ru/subj
Aiepratt P ect/51/10/
oG . Bubnunoteka LIOK
56 copeeo £§3O;jilgi;fgxsﬂﬂn’ 51 | https://resh.edu.ru/subj
Aiepratt P ect/51/10/
peo6 . Bnbnnoteka LIOK
57 Copeeo Xg:go;;?;giib;?:/ﬁlqw’ 4 | https://resh.edu.ru/subj
Aieprat P ect/51/10/
Torapdmieckas o o5 Bubnunoteka LJOK
58 CBorﬁngah;Hq a;ﬂ’; YHIIWA, 4 | https://resh.edu.ru/subj
P ect/51/10/
Torapdmieckas o o Bubnunoteka LIOK
59 CBorﬁngaD;H: a;ﬂi YHIIWA, 4 | https://resh.edu.ru/subj
P ect/51/10/
Vcnomssosanie rpaduxa Bubnunoteka LJOK
60 e;eEEﬂOB :;IHeerHﬁ HKa QY HKITHI AT 4 | https://resh.edu.ru/subj
p yp ect/51/10/
Jlorapudmuyeckue ypaBHEHUSL. Bubnunoteka LIOK
61 | OcHOBHBIC METOIbI PELICHHUS 4 | https://resh.edu.ru/subj
J0orapu(MUUECKUX ypaBHEHUI ect/51/10/
Jlorapudmudeckre ypaBHEHHUSL. Bubnunoteka LIOK
62 | OcHOBHBIE METOIBI PEIICHHUS 4 | https://resh.edu.ru/subj
norapu(pMHUUECKUX yPABHEHUI ect/51/10/
KonTtponsHas pabora: Bubnunoteka LOK
63 | "Jlorapudmuueckas QyHKIHS. 4 | https://resh.edu.ru/subj
Jlorapudmuueckue ypaBHeHus" ect/51/10/
KonTponsHas padora:
64 | "Jlorapupmmueckast QyHKIHSL. 4
Jlorapudmuueckne ypasnenus"
c Bnbnnoteka LIOK
65 qxj[d:nycfl;olcr?:“ryc&e?:;e]{c 1 KOTAHTCHC 5 | https://resh.edu.ru/subj
pry ect/51/10/
CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTEHC Bubnvoreka LIOK
66 q;:goé;ro :Hry IC/IZH}TI; HC M KoTaHTer 5 | https://resh.edu.ru/subj
pry ect/51/10/
ADKCHEYC. ADKKOCHEYC I ADKTAHICHE Bubnunoteka LIOK
67 qf:ﬂ::g;o’ ap;(KMeig H pKTAHTCH 5 | https://resh.edu.ru/subj
pry ect/51/10/
Apke AbKKO . AHreHe Bubnunoteka LIOK
68 qlffné/l:gr% apiKMic:iIT{Z 1 apKTaHTeH 5 | https://resh.edu.ru/subj
pry ect/51/10/
TpHUrOHOMETPUYECKAsT OKPYKHOCTb, Bubnunoteka LIOK
69 | ompeneneHue TPUTOHOMETPUUECKHX 5 | https://resh.edu.ru/subj
(YHKLMI 4UCTI0OBOIO apryMeHTa ect/51/10/
TpuUroHOMETpUYECKas OKPYKHOCTb, Bubnunoteka LOK
70 | ompeneneHHe TPUTOHOMETPUUESCKHUX 5 | https://resh.edu.ru/subj
(GyHKIHMI 4UCIIOBOTO apryMeHTa ect/51/10/
o Bubnunoteka LIOK
71 CHOBHbIE TPUTOHOMETPUUECKHUE 5 | https://resh.edu.ru/subj

(bopmyb

ect/51/10/




OCHOBHEIE TPUTOHOMETPHUICCKUE

Bubnunoteka LIOK

72 5 | https://resh.edu.ru/subj
hopmyster ect/51/10/
0 Bubnunoteka LIOK
73 (b(C)H;BI;I;e TPUTOHOMETPHHACCIHE 6 | https://resh.edu.ru/subj
pMY ect/51/10/
0 Bubnunoteka LOK
74 d)gH;BiI;e TPHTOHOMETpHHACCKHE 6 | https://resh.edu.ru/subj
P ect/51/10/
Ipeo6 BaHUE TPUTOHOMETPUUECKHX Bubnmorexa LIOK
75 Bﬁegmziloﬁa ¢ TpUTOHOMETpHHEC 6 | https://resh.edu.ru/subj
P ect/51/10/
peos « Bnbnnoteka LIOK
76 Bﬁegmzif;aﬂm TPHTOHOMCTPHACCHIX 6 | https://resh.edu.ru/subj
P ect/51/10/
[IpeoGpazoBanue OHOME ec Bubnuoreka LIOK
77 Bg: amgHH; HHC TPHTOHOMCTPHICCKIX 6 | https://resh.edu.ru/subj
P ect/51/10/
IIpeobpazoBanue OHOME ec Bubnmorexa LIOK
78 B}E a)KI;HH; HHC TPHTOHOMCTPHHCCKIX 6 | https://resh.edu.ru/subj
P ect/51/10/
Permenme oHOMe cc Bubnunoteka LJOK
79 ;I;HH;H;IPHF HOMETpHHCCKHIX 6 | https://resh.edu.ru/subj
P ect/51/10/
P Bubnunoteka LIOK
80 e;I;ZHeI;I;I;IpHrOHOMeTp wHeckix 6 | https://resh.edu.ru/subj
P ect/51/10/
P Bubnunoteka LIOK
81 eg;eHHeI;I;I;Ip MTOHOMCTPHHCCKIX 7 | https://resh.edu.ru/subj
P ect/51/10/
P Bubnunoteka LOK
82 ez;zl{eii;pnrOHOMeTquecmx 7 | https://resh.edu.ru/subj
P ect/51/10/
P Bubnunoteka LIOK
83 e:;e;ii;pmomMeTpmecmx 7 | https://resh.edu.ru/subj
P ect/51/10/
P « Bnbnnoteka LIOK
84 G;Z]LTHIVIPHFOHOMWP”%C 1 7 | https://resh.edu.ru/subj
P ect/51/10/
Pemmere oHOME cc Bnbnnoteka LIOK
85 I;;H}:;Im:vlpm HOMCTPHHACCKHIX 7 | https://resh.edu.ru/subj
P ect/51/10/
Permenne oHOMe cc Bubnunoteka LIOK
86 :L;H}gm;lpnr HOMCTPHHICCKIX 7 | https://resh.edu.ru/subj
P ect/51/10/
KonrtponbHas padora:
87 | "TpuroHOoMeTpUYECKHE BBIPAXKECHUS U 7
TPUTOHOMETPUYECKUE YpaBHEHUS"
KonTponsHas pabora:
88 | "TpuroHomeTpHyecKHe BEIPAKECHUS U 7
TPUTOHOMETPUYECKUE YpaBHEHUS"
ITocnemoBaTenbHOCTH, CIOCOOBI 3aTaHHS Bubnunoteka LIOK
89 | mocaenoBarenbHOCTEN. MeTo 11 | https://resh.edu.ru/subj
MaTeMaTHYeCKOM HHYKIIUH ect/51/10/
ITocnemoBaTenbHOCTH, CIIOCOOBI 3a1aHIs Bubnunoteka LIOK
90 | mociemoBarenpHOCTEN. MeTox 11 | https://resh.edu.ru/subj

MaTreMaTH49eCKOr UHAYKIIUN

ect/51/10/




Pemenue 3agau MECTOOAOM

Bubnunoteka LIOK

91 MaTeMATHeCKoH HETyKITHH 11 | https://resh.edu.ru/subj
ect/51/10/
Pemenue 3a/1a4 METOIOM Bubnuoreka LIOK
92 MaTeMATHYECKOH HETYKIHH 11 | https://resh.edu.ru/subj
ect/51/10/
MOHOTOHHBIE U OrPaHHYEHHbIE
rocJeioBarenbHoCTH. VicTopus aHann3a Bubnunoteka LIOK
93 | GeckoHeUHO MaibIx. ApudMeTHyecKas 11 | https://resh.edu.ru/subj
nporpeccust. [eomerpryeckas ect/51/10/
POrpeccHst
BeckoHeuHO yObIBaromIas BubnuoTeka LIOK
g4 | reoMeTputeckas mporpeccs. Cymma 11 | https://resh.edu.ru/subj
OeckoHevHO yObIBaroIIeit
o ect/51/10/
r€OMETPUYECKOU IPOrPECCUH
JInHEeNHbIN U SKCIIOHEHIIMATIBHBIN POCT.
Yucio e. @opMysia CIIOKHBIX TIPOLEHTOB. Bubnunoteka LIOK
95 | Ucnonb3oBaHue MPOrPeCCHH IS 11 | https://resh.edu.ru/subj
PEIICHHS peaNbHBIX 33129 PUKIIATHOTO ect/51/10/
xapakrepa
JIMHEeHHBII 1 DKCTIOHEHIIMATILHBIN POCT.
Yucno e. Popmysia CIOKHBIX TPOLEHTOB. Bubnunoteka LIOK
96 | Hcnonb3oBaHue MPOrPECCHH IS 11 | https://resh.edu.ru/subj
PpelleHust peabHbIX 3a/[a4 PUKIAIHOTO ect/51/10/
Xapakrepa
Towtn paspsn. AcHTIOTS rpal0D Butnuoreica LIOK
97 " o o 13 | https://resh.edu.ru/subj
¢yukimii. CBoMcTBa QyHKIUH ect/51/10/
HETPEPhIBHBIX Ha OTPE3KE.
MeToj MHTEpPBAJIOB JUIs perueHs Bubnmoteka LIOK
gg | MepapeHcTs HpHMeHeHI:Ie CBOHCTS 13 | https://resh.edu.ru/subj
HETIPEPHIBHBIX (BYHKIHI JUIST PEIICHHSI
ect/51/10/
3aj1a4.
Bubnuoteka LJOK
99 | TlepBas u BTOpast MPOM3BOAHBIE QYHKIHH 13 | https://resh.edu.ru/subj
ect/51/10/
Bubnunoteka LIOK
100 | Ilepsast u Bropasi HPOU3BOMHbIE (HYHKIIHH 13 | https://resh.edu.ru/subj
ect/51/10/
. Bubnnoteka LIOK
101 ng;f;g;::;’ FCOMCTPHHICCKHI CMBICT 13 | https://resh.edu.ru/subj
ect/51/10/
Omnpenenenne, GU3NIECKU CMBICT Bubnvoreka LIOK
102 HpOHSBOﬂHOﬁ, 13 | https://resh.edu.ru/subj
ect/51/10/
v . Bubnunoteka LIOK
103 (ppzi}l:;ne kacare/bHoii K rpaduy 14 | https://resh.edu.ru/subj
YHIH ect/51/10/
v . Bubnunoteka LJOK
104 paBHEHHE KacaTe/IbHOH K rpaduxy 14 | https://resh.edu.ru/subj
Pynwtn ect/51/10/
Bubnunoteka LIOK
105 | TIpou3BoaHBIC 3JEMEHTAPHBIX (YHKIIHI 14 | https://resh.edu.ru/subj
ect/51/10/
Bubnunoteka LIOK
106 | TIpou3BomHBIE 3JIEMEHTAPHBIX (YHKIIHI 14 | https://resh.edu.ru/subj
ect/51/10/
Ipou3BoHast CyMMBI, IPOU3BEIECHHSI Bubnuoreka LIOK
107 YACTHOIO 1 KOM]'[OSI/II_I’I/II/I P ’ 14 | https://resh.edu.ru/subj
ect/51/10/
I Bubnunoteka LIOK
108 POM3BOAHAA CYMMBI, IPOH3BCACHI, 14 | https://resh.edu.ru/subj

YaCTHOTO U KOMITO3HMITUH (DYHKITHI

ect/51/10/




HpOI/I3BO,I(HaSI CYyMMBI, IIPOU3BEACHNA,

Bubnunoteka LIOK

109 4ACTHOTO 1 KOMIIOBHIIAH hyHKIMTE 14 | https://resh.edu.ru/subj
Y ect/51/10/
I Bubnunoteka LIOK
OM3BOJHAS] CyMMBI, TPOU3BEICHHUS .
1o | zf)c THOFOZ‘H KOM?{“SSHH’HHP oy Lfnﬁ g 14 | https://resh.edu.ru/subj
Y ect/51/10/

111 | KonrponbsHas pabora: "[IponsBognas” 15

112 | KonrponbHas pabdora: "[IponsBogHas” 15

13 [ToBTOpeHue, 06001IeH e, 17
cUCTeMaTu3alus 3HaHui: "YpaBHeHUS"

114 [ToBTOpenue, o6ob1IIeHNE, 17
cucTteMaru3anys 3HaHuil: "YpaBHeHU"

115 [ToBTopenue, o6obIIeHNE, 17
cucTeMaru3anys 3HaHui: "YpaBHeHUS"

116 [ToBTopenue, o6obIIeHNE, 17
cucreMarusanus 3HaHuil: "YpapHeHus"

117 [ToBTopenue, 06o0IIEeHNE, 17
cucreMarusanus 3HaHuil: "YpapHeHus"

118 [oBTopenue, 0600MIICHNE, 17
cucTemMaru3anus 3HaHui: "YpaBHeHus"

119 [oBTopenue, obooOLIICHNE, 17
cucTeMaTu3anus 3HaHui: "YpaBHeHus"

120 [ToBTopenue, o6ob1IIeHNE, 17
cucTeMaru3anys 3HaHuil: "YpaBHeHU"

121 [ToBTOpenue, o6obIIeHNE, 18
cucreMaru3anus 3HaHuil: "OyHKIun"

122 [ToBTopenue, o6obIIeHNE, 18
cucremMaru3anys 3HaHuil: "OyHKIun"

123 [ToBTopenue, o6o0IEeHNE, 18
cucremaru3anys 3HaHui: "OyHKnun"
IToBTOpenue, 0600IICHNE,

124 o " 18
CUCTeMaTu3aluia 3HAaHUU . chHKLlHH
IToBTopenue, 06001IICHNE,

125 < " 18
cucremMaruzanus 3HaHui: "OyHKIuU
[oBTopenue, obooOLICHNE,

126 o " 18
cucTemMaru3anus 3HaHui: "OyHKIUU
IToBropenue, 00001IEHE

127 PEHIHC, OBODIICHHE, 18

cucremaru3anus 3HaHui: "OyHxaun"




128

[ToBTOpenue, o6ob1IIeHNE,
cucreMaru3anus 3HaHuil: "OyHKIun"

18

129

[ToBTopenue, 0600IIEeHNE,
CHCTEMAaTH3aIUs 3HAHHUH

19

130

IoBTopenue, 06001ICHNE,
CHCTEMaTH3aIus 3HaHU I

19

131

[loBTopenue, o6obIIeHNE,
CHCTEMATH3aINs 3HAHUH

19

132

[oBTopenue, 0600mEeHNE,
CHCTEMAaTU3alis 3HAHUH

19

133

[ToBTOpeHue, 06001IeH e,
CHCTeMaTH3aIlns 3HaHUI

19

134

[ToBTopenue, o6obIIeHNE,
CHCTEMAaTHU3aIUs 3HAHUH

19

135

Bcepoccuiickas mpoBepodHas paboTta

19

136

Bcepoccuiickas nmpoBepouHas padoTa

19

HUTOI'O I10 MOJVYIIIO "AJITEBPA"

136

13

OCHOBHBIE ITPaBUIIa N300paKCHUS HA
PHCYHKE ITIOCKOCTH, TapalieIbHbIX
HPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

37

Bubnuoteka LIOK
https://resh.edu.ru/subj
ect/17/10/

[ToHsITHS CTEpeOMeTpUH: TOUKa, IpsMasi,
IUIOCKOCTb, MPOCTPaHCTBO. OCHOBHBIE
MpaBHjIa H300pakeHUs HA PUCYHKE
IUTOCKOCTH, MAPAUIETBHBIX MPSMBIX
(OTpPE3KOB), CEPEIUHEI OTPE3KA

37

Bubnunoteka LIOK
https://resh.edu.ru/subj
ect/17/10/

[MonsTus: nepecekaromuecs MIOCKOCTH,
nepeceKaromuecs npsiMas 1 II0CKOCTb;
HOJIy[IPOCTPAHCTBO. MHOTOIPaHHHKHY,
n300paxkeHne MpoCTeHIIX
MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINX 00bEKTOB

37

Bubnunoteka LJOK
https://resh.edu.ru/subj
ect/17/10/

AKCHOMBI CTEpEOMETPUH U TIEPBHIE
caencTBus u3 HUX. CriocoObl 3a1aHust
MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.
(00603HaYEHUS IPSIMBIX U IJIOCKOCTEM

37

Bubnunoteka LOK
https://resh.edu.ru/subj
ect/17/10/

AKCHOMBI CTEPEOMETPHUH U IIePBbIE
craeacTBus u3 Hux. CrocoObl 3agaHus
MPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
(O003HAYEHMS] IPSIMBIX M IJIOCKOCTEH

37

Bubnunoteka LIOK
https://resh.edu.ru/subj
ect/17/10/

W3obpaxkeHue ceueHunit nupamus, Kyoa
1 [IPU3MBI, KOTOPBIE MPOXOASAT YEPE3 UX
pébpa. M3o0paxeHnue nepecedeHns
MOy YEeHHBIX MIOCKOCTEN.
PackpamnBanue nocTpoeHHbIX CEUEHUN
Pa3HBIMH [IBETAMH

37

Bubnunoteka LJOK
https://resh.edu.ru/subj
ect/17/10/

W3obpaxeHue cedeHnit nupaMus, Kyoa
1 TIPU3MBI, KOTOPBIE IIPOXOJIST Yepe3 nxX
pEopa. 3o0pakeHne mepeceueHus
MOJTyYEHHBIX MII0CKOCTEH.
PackpamuBanue nocTpoeHHbIX CEUEHUN
Pa3HBIMH IIBETAMHU

37

Bubnuoteka LIOK
https://resh.edu.ru/subj
ect/17/10/




W3obpaxeHue cedeHnit mupaMus, Kyoa
1 TIPU3MBI, KOTOPBIE TIPOXOJIST Yepe3 nX
pEopa. 3o0paxkeHune nepeceueHus

Bubnuoteka LIOK

8 5 37 | https://resh.edu.ru/subj
l'lO.]'ly'-[eHHbIX IIJIOCKOCTCEH.
PackpammBanue nocTpoeHHbIX CEYEHUN ect/17/10/
pa3HBIMH [IBETAMH
V300paskeHne CeueHU upaMu/Ipl, Kyoa
1 TPU3MBI, KOTOPBIE MPOXOSAT Hepe3 HX BuGnmoreka LIOK
9 pEopa. U3o6pakenne nepecedeHus 38 | https://resh.edu.ru/subj
MOJIYYSHHBIX TIOCKOCTEIH.
PackpamnBaHue NOCTPOCHHBIX CEUCHUH ect/17/10/
pa3HBIMH [IBETAMH
MeTon €108 st HOCTPOESHHS CEYECHMIA. Bubnuoteka LIOK
10 | CaoiicTBa nepeceyeHuil MpsMbIX 1 38 | https://resh.edu.ru/subj
IUIOCKOCTEN ect/17/10/
Mertoz cie10B [Uisl HOCTPOCHHUS CEUCHUIA. Bubnunoteka LIOK
11 | CaoiicTBa nepeceueHuit NPAMBIX U 38 | https://resh.edu.ru/subj
UIOCKOCTEMH ect/17/10/
HOCT}:).OGHI/Ie cequI/If{B npamue, Kyoe Bubnmoteka LIOK
1o | mo Tpém TouKam Ha Ee6pax. Coznanue 38 | https://resh.edu.ru/subj
BBIHOCHBIX YEPTEXKEH U 3aIUCh 11aroB
HOCTPOCHHUS ect/17/10/
HOCT}?O@HI/IS Ce‘{eHI/II\/EB nupamuze, Kyoe BubnmoTeka LIOK
13 | 1O TPéM TouKaMm Ha Ee6pax. Cospmanne 38 | https://resh.edu.ru/subj
BBIHOCHBIX YEPTEXeH M 3aIMCh 11aroB
ect/17/10/
[IOCTPOCHHUS
IMoBTopeHue mianuMeTpun: Teopema o
MPONOPIHOHAIBHEIX OoTpe3kax. [logobue BubnmoTeka LIOK
14 | TPeyronbHUKOB. Teopema Menenast. 38 | https://resh.edu.ru/subj
PacueTsl B CeUEHHAX HA BBIHOCHBIX
ect/17/10/
yeprexax. ctopust pazButust
[UIAHUMETPHH U CTEPEOMETPUH
IMoBTOpeHHe mianuMeTpun: Teopema o
MPOIIOPIHOHANBHBIX OTpe3Kax. [logodue Bubnmoreka LIOK
15 | TPeyrompHukos. Teopema Menenas. 38 | https://resh.edu.ru/subj
PacueTsl B ceueHUAX Ha BEIHOCHBIX
ect/17/10/
yeprexax. Mictopust pazButus
IUIAHUMETPUH U CTEPEOMETPUH
16 KonTponbHas pabora " AKCHOMBI 38
crepeomerpun. Ceuenus"
B3auMHOE pacronokeHue MpsMbIX B
npocrpancTBe. CKpenrBaOIIAECs Bubnunoteka LJOK
17 | npsmbie. [Ipu3HAKK CKPELIMBAIOIIUXCS 42 | https://resh.edu.ru/subj
npsMeIx. [lapansensHble npsiMbie B ect/17/10/
[POCTPAHCTBE
Teopema o0 CylieCTBOBaHUH U
C/IMHCTBEHHOCTH npsIMOit HapuannenLHoﬁ Bu6nnoreka LIOK
1§ | AAQHHOH MPAMOH, TPOXOMAIICH HEPEs 42 | https://resh.edu.ru/subj
TOYKY IPOCTPAHCTBA U HE JICKAIIeH Ha
. . ect/17/10/
JaHHOM npsiMoii. JleMMa o0 epecedeHnn
NapaJICJIbHbBIX IPAMBIX ITJIOCKOCTHIO
[MapannensHOCTH Tpex MpsMBIX. Teopema Bubnunoteka LIOK
19 | o Tpéx mapannenpHbIX OpsAMBIX. Teopema 42 | https://resh.edu.ru/subj
0 CKPCIIMBAIOIINXCS MPSIMBIX ect/17/10/
ITapannenbHOE NPOSKTHPOBAHHUE.
OCHOBHBIE CBOWCTBA MapasieIbHOTO
npoeKkTHpoBaHus. M300paxxeHue pa3HbIX
¢buryp B napasienbHON MPOSKIUH. Bubnmoreka LIOK
20 Henrpansnas npoekus. Yron ¢ 42 | https://resh.edu.ru/subj

COHAIpPaBJICHHBIMU CTOPOHAMU. YTOI
MEXIy NpsMbIMU. 3aJauu Ha
JI0Ka3aTeIbCTBO U UCCIIEIOBAHHME,
CBSI3aHHBIC C PACIIOJIOKEHUEM IIPSIMBIX B
[POCTPAHCTBE

ect/17/10/




[MonsTHS: MapatIeabHOCTD NPSIMOH U
IUIOCKOCTH B pocTpaHcTse. [Ipu3Hak

Bubnunoteka LIOK

21 | mapajuensHOCTH MPAMOM U IIOCKOCTH. 42 | https://resh.edu.ru/subj
CBoiicTBa MapauIeIbHOCTH MPSMOH U ect/17/10/
IIJI0CKOCTH
TeomeTpudecKue 3a1a49u Ha BEIYHCICHUE Bubnnoreka LIOK
99 | M AOKA3ATETBCTBO, CBSIAHMEIE C 42 | https://resh.edu.ru/subj
MapaueIbHOCTHIO MPSMBIX U
N ect/17/10/
IJIOCKOCTEN B MPOCTPAHCTBE
reOMeTpH‘leCKPIe 3a1a4YM Ha BBIYHUCIICHHUC 5M6J-|V|OTeKa Ll'OK
3 | M /OKa3aTeNbCTBO, CBA3AHHBIE C 43 | https://resh.edu.ru/subj
MapauIeIbHOCTIO MPSMBIX U
. ect/17/10/
IIJIOCKOCTEM B IPOCTPAHCTBE
IMocTpoeHue cedeHusl, IPOXOISIIIErO Bunnoreka LIOK
24 | MCPE3 JIAIHYIO PAMYIO Ha HCPTEAHE 1| 43 | https://resh.edu.ru/subj
napauieJIbHOro APyroi npsmoit. Pacuér
. ect/17/10/
OTHOILICHUU
IMocTpoeHue cedeHusl, IPOXOISIIECrO Bunnoreka LIOK
epe3 JaHHYIO 10 Ha YepTexKe .
25 | UCPC3 MAHHYIO IPAMYIO Ha HEPTEXC H 43 | https://resh.edu.ru/subj
apaJuiesIbHOTO APYToi mpsiMoit. Pacuér
N ect/17/10/
OTHOLICHUI
IMapasuiesibHAs IPOEKIHsI, IPUMEHEHHE Bubnmoreka LIOK
26 | AUV TIOCTPOCHHA CCACHIH Kyba 43 | https://resh.edu.ru/subj
napaenenunena. CBoicTsa
ect/17/10/
napauleJenueaa i IPU3MbL
[MapasenbHast MPOEKIHsI, [PUMEHEHHE Bu6nnoreka LIOK
27 | /A HOCTPOCHI CCHCHIH Ky6a 43 | https://resh.edu.ru/subj
napasutenienurnena. CBoicTBa
ect/17/10/
rapauIesIenuIe/a U IpU3Mbl
[TapannensHble iockoctu. [lpu3Haku
MapauIeIbHOCTH JBYX TUIOCKOCTEH.
Teopema 0 napasuieNbHOCTH 1 Bubnunoteka LIOK
28 | emMHCTBEHHOCTH IIOCKOCTH, 43 | https://resh.edu.ru/subj
MIPOXOJISAIIEH Yepe3 TOUKY, He ect/17/10/
MIPUHAJIEKAITYIO JTAHHOMN IIOCKOCTH K
CJICJICTBUSI U3 HEE
CBolicTBa MapaJljIeNIbHBIX MIOCKOCTEH: O Bubnmoteka LIOK
29 | MAPAIIENLHOCTH MPSMBIX MepeceserHs 43 | https://resh.edu.ru/subj
IPH MIePECEeUSHNH JBYX MapalieIbHBIX
. . ect/17/10/
MIJI0CKOCTEH TPEThEl
CBolicTBa napajuieNbHbIX MJI0CKOCTEMH:
00 oTpe3Kax napasuieibHbIX IPSIMbIX, Bubnnoteka LIOK
30 | 3aKIHOYEHHBIX MEX]LY TTapaljIeIbHBIMU 43 | https://resh.edu.ru/subj
IUIOCKOCTSIMH; O TIEPECEUCHHH MIPSMOit ¢ ect/17/10/
JIBYMSI IIAPAJLIENbHBIMHM IO CKOCTSIMU
PellieHMe 3a1aq Ha TeMV: Bubnuoteka LIOK
31 | . [HCHHC 3a/1a4 Ha TeMY: v 47 | https://resh.edu.ru/subj
TlapanienbHOCTh MPSMOM U IOCKOCTH
ect/17/10/
Pemenue 3agad Ha Temy: Bubnmorexa LIOK
32 | . - ¥ . 47 | https://resh.edu.ru/subj
TMapaienbHOCTh UIOCKOCTEN
ect/17/10/
[epneHUKyIApHOCTD NPSIMON U Bubnuoteka LIOK
I .
33 | [VIOCKOCTH. Hpu3HaK . 47 | https://resh.edu.ru/subj
MEPIEHIUKY/ISIPHOCTH PSIMOM
ect/17/10/
IIOCKOCTH
[IepneHauKynspHOCTD NPSAMOM U BubnmoTeka LIOK
ockoctH. [Ipu3na .
34 | THockocTH. ipHsHaK . 47 | https://resh.edu.ru/subj
MePIIEHIUKYISIPHOCTH IPSIMOM
ect/17/10/
IIOCKOCTH
Teopema o CyliecTBOBaHUH U BubnmoTeka LIOK
35 | eammCTBeHHOCTH NPAMOY, MpoXOMsIIIei 47 | https://resh.edu.ru/subj
4Yepe3 TOYKY MPOCTPAaHCTBA U
o ect/17/10/
NEPNEHMKYISIPHON K IJIOCKOCTH
IT10CKOCTH U TIEPIICHANKYIAPHEIE UM Bubnmorexa LIOK
36 PHCHIUKYILIP 47 | https://resh.edu.ru/subj

NPsAAMBIC B MHOI'OI'paHHUKAX

ect/17/10/




[lepneHUKyIsp ¥ HAKJIOHHASL.

Bubnunoteka LIOK

37 | TloctpoeHue nepneHANKyYIsIpa U3 TOUKN 47 | https://resh.edu.ru/subj
Ha OPAMYIO ect/17/10/
T . Bubnunoteka LIOK
38 (;()f;r:;;ge;(;zg ;IeHHHKyMan 47 | https://resh.edu.ru/subj
P P ect/17/10/
T . Bubnunoteka LOK
39 (;051[3;::;;geZTII'I{ZI;I)'IeHHHKyHHan 48 | https://resh.edu.ru/subj
P P ect/17/10/
v Bnbnunoteka LJOK
40 HF(;; g;ﬁlly CKPELIMBAOIIIMMUCS 48 | https://resh.edu.ru/subj
P ect/17/10/
TTouCK nepreHUKyISIPHBIX TPSIMBIX C Bnbnnoteka LIOK
41 | MOMOIIBIO MEPIICHIUKYIISAPHBIX 48 | https://resh.edu.ru/subj
IUTOCKOCTEH ect/17/10/
Bubnunoteka LJOK
42 | OproroHajpHOE IIPOCKTHPOBAHUE 48 | https://resh.edu.ru/subj
ect/17/10/
TTocTpoeHune ceueHuii Kyba, mpu3MbI, Bubnunoteka LIOK
43 | npaBWIBHOW MUPAMUABI C TIOMOIIBIO 48 | https://resh.edu.ru/subj
OPTOTOHATEHOM MPOEKITUH ect/17/10/
CuMMeTpHsi B IPOCTPAHCTBE Bubnunoteka LIOK
44 | oTtHOCUTENBHO IUIOCKOCTHU. [TImockocT 48 | https://resh.edu.ru/subj
CHMMETPHUI B MHOTOTPaHHHUKAX ect/17/10/
o . Bubnunoteka LIOK
i5 | s epnsapocs el s | s edu ot
P ect/17/10/
i Pacué Bubnunoreka LIOK
ts | D s, P 13 | s duruj
P s ect/17/10/
KonTponbHas padora
KonTponbHas padora "B3anmuaoe "B3anmHOe
47 | pacmonoXeHHe MPsAMBIX U IIOCKOCTEH B 49 | pacronoXeHHe MPSMBIX
npocrpancrae” U TUIOCKOCTEH B
npocTpaHcTBe”
KonrtponbHas padora "B3anmuoe
48 | pacnonoxeHHe NPsIMbIX U INIOCKOCTEH B 49
npocTpaHcTBe”
TToBTOpEHHE: Yro MEKITY IPSIMBIMH Ha
[UIOCKOCTH, TPUTOHOMETPHS B Bubnmoteka LIOK
49 | MPOM3BONLHOM TPEYrOJbHHKE, TEOPEMA 2 | https://resh.edu.ru/subj

KOCHHYCOB, YTOJI MEX]LY
CKpELIMBAOIIUMUCS IPSMBIMU B
IPOCTPAHCTBE

ect/17/10/




[ToBTOpeHue: yros Mexay MpsMbIMU Ha
IUIOCKOCTHU, TPUTOHOMETPHUS B
MIPOU3BOIEHOM TPEYTOIBHUKE, TEOpPEMa

Bubnunoteka LJOK

50 https://resh.edu.ru/subj
KOCHHYCOB, yTOJI MEXKIY
ect/17/10/
CKPEUIMBAOIIMMUCS TPSIMBIMH B
[POCTPaHCTBE
leomeTpuveckre METOIbI BEIYUCIICHUS Bubnunoteka LJOK
51 | yrmma Mexay IpsiMbIMH B https://resh.edu.ru/subj
MHOTOTPaHHUKAX ect/17/10/
JIByrpannsliii yroyi. CBOMCTBO TMHEHHBIX Bubnuoreka LIOK
52 m}:nfzus - af}ilﬂ(())r;) r§ac 0 ¢ https://resh.edu.ru/subj
y yIrp y ect/17/10/
TTeprieHAUKYIAPHBIE IIOCKOCTH. Bnbnnoteka LIOK
53 | CaoiicTBa B3aNMHO HEPIICHIUKYISIPHBIX https://resh.edu.ru/subj
IUIOCKOCTEH ect/17/10/
ERocKooTeH, TeopoMs MDA Butnuorexa LIOK
54 > Teop pAMO] https://resh.edu.ru/subj
nepeceveHus ABYX MIOCKOCTEN
. ect/17/10/
MEPIICHANKYIIAPHBIX TPEThEH TIOCKOCTH
IpsiMOYTOJTBHBI# TTapauieenuen; Kyo; Bubnunoteka LIOK
55 | u3MepeHus, CBOHCTBA NPSIMOYTOJIBHOTO https://resh.edu.ru/subj
napajuiejenuena ect/17/10/
Teopema 0 THATOHAIH IPSIMOYTOJIBHOTO
napaieNieuIe/ia U CIeICTBHE U3 HeE. Bubnunoteka LIOK
56 | CrepeoMeTpryecKUe U MPUKIATHBIC https://resh.edu.ru/subj
3a/1a4M, CBSI3aHHBIC CO B3aUMHBIM ect/17/10/
PAacIOIOKEHUEM TIPSIMBIX M TUIOCKOCTH
TToBTOpEHHE: CKPELIUBAIOIIUECS Bnbnunoteka LIOK
57 | npsMblie, mapanienbHbBIC TUIOCKOCTH B https://resh.edu.ru/subj
CTaHJIAPTHBIX MHOTOTPAHHUKAX ect/17/10/
IoBTOpEHHE: CKPENIUBAIOIIUECS Bubnuoteka LIOK
58 | mpsiMble, apajieNbHbIe INIOCKOCTH B https://resh.edu.ru/subj
CTaHIAPTHBIX MHOTOTPAHHUKAX ect/17/10/
llgs oo moeweri e S/Grvorera LOK
59 [ CNPCHUBAIOIIIXCH P » paccTosHue https://resh.edu.ru/subj

MEXKAY CKPCUIUBAIOIUMUCH IIPSIMBIMU B
MPOCTBIX CUTyalluAX

ect/17/10/




[Tapa napasuienbHbIX IIOCKOCTEH Ha
CKPEIIUBAIOIINXCS IPSIMBIX, PACCTOSTHUE

Bubnunoteka LJOK

60 https://resh.edu.ru/subj
MEXK/Iy CKPELIMBAOLIMMHUCS [IPSIMBIMU B
ect/17/10/
MPOCTBIX CUTYALHSIX
PaccTosiHie OT TOYKH J0 [UIOCKOCTH,
paccTosiHKe OT MPSIMOM 10 TIIOCKOCTH. Bunnoreka LIOK
61 BeranciieHne paccTOsIHUA MEX Iy https://resh.edu.ru/subj
CKPEIIUBAOIIMUMHCS TIPSIMBIME C
o ect/17/10/
MTOMOIIBIO EPIIECHIUKYIISIPHON
[UIOCKOCTH
PaccrostHue OT TOYKH 0 IUIOCKOCTH,
paccTosiHKE OT MPSIMOU 10 TIIOCKOCTH. Bu6nnoreka LIOK
62 BerurciieHne paccTOsIHUH MEXTy https://resh.edu.ru/subj
CKPEIIUBAIOIIUMHCS TIPSIMBIME C
. ect/17/10/
MOMOIIBIO EPIEHIUKYIIAPHON
IUIOCKOCTH
TpéxrpanHblit yrod, HTepaBCHCTBa ULt Bu6nnoreka LIOK
63 | TPEXIDAHHBIX YIIIOB. fcopema https://resh.edu.ru/subj
MMudaropa, TeOpeMbl KOCHHYCOB 1
N ect/17/10/
CHHYCOB JUISI TPEXTPAHHOIO yIia
64 KoHnTponpHas padora "Yriisr u
paccrosHus"
C . Bubnunoteka LIOK
65 "I\IZ;T()G;‘II)Z‘TIS?;HHI’;’I; IZ?“EI/;JI/'IIGMGHTBI" https://resh.edu.ru/subj
P ect/17/10/
C . Bnbnunoteka LIOK
66 "I\IZS{T()ern:)aTI:;I?{L:/I”Kﬂ; 2?: P;zeMeHTbl" https://resh.edu.ru/subj
P ect/17/10/
Mipariina. B . Bubnunoteka LIOK
67 HHSBIT;]?H& ;Ilfl’;gggaMm' https://resh.edu.ru/subj
p pawma. ect/17/10/
I I Bubnunoteka LJOK
68 Hp I:;r;H 251 ﬂHMaﬁ;;/[:aKHOHHaH TIPH3MBL. https://resh.edu.ru/subj
P P ect/17/10/
N . Bubnunoteka LIOK
69 PAMOH Hapalle/ICIHIICL, https://resh.edu.ru/subj

NPsIMOYTOJIbHBIN Mapasuiesienunes, Kyo

ect/17/10/




Bermmykisie MEHOTOTpaHHUKH. Teopema

Bubnunoteka LJOK

70 | Diinepa. [IpaBuibHbIE U 8 | https://resh.edu.ru/subj
MOy IPABUIIbHBIE MHOTOTPAHHUKH ect/17/10/
71 KonTponbras padora "MHOrorpaHHuKu" 8
72 | KontponbHas pabora "MHOrorpaHHuKu" 8
o Bubnunoteka LIOK
73 . Oéljsiel{iiizom Ha TUIOCKOCTH 1 B 12 | https://resh.edu.ru/subj
pocTp: ect/17/10/
C a BEKTOPOB. Pa3HOCTh BEKTOPO Bubnuoreka LIOK
74 Hy}:;llawnnl:) II;; gﬂi'enenzge;};la KIOpOB. 12 | https://resh.edu.ru/subj
P P ect/17/10/
Bubnunoteka LJOK
75 | YMHOXeHHE BEKTOpa Ha YHCIIO 12 | https://resh.edu.ru/subj
ect/17/10/
PaznokeHne BeKTopa 1o 0asucy Tpéx Bubnunoteka LIOK
76 | BEKTOpOB, HE JEKAIIUX B OXHON 12 | https://resh.edu.ru/subj
ILIOCKOCTH ect/17/10/
Bubnunoteka LIOK
77 | CkansipHOE Mpou3BenCHHE 12 | https://resh.edu.ru/subj
ect/17/10/
B Bubnunoteka LIOK
78 Hl’?cliczf{}gzeyma MENILY BEKTOpaMHu B 12 | https://resh.edu.ru/subj
pocTp ect/17/10/
Bubnunoteka LIOK
79 | Tpocreiimme 3a1a4u ¢ BEKTOPAMU 12 | https://resh.edu.ru/subj
ect/17/10/
Bubnunoteka LOK
80 | Ipocreiimune 3a1a4u C BEKTOPAMH 12 | https://resh.edu.ru/subj
ect/17/10/
Bubnunoteka LIOK
81 | Ipocreiimume 3ana4u ¢ BEKTOpaMu 13 | https://resh.edu.ru/subj
ect/17/10/
Kourposnbhas pabora 1o teme:
82 | . s 13
BekTophl B IPOCTPAHCTBE
83 | O6oOmEeHne U CUCTEMAaTH3aI[|sl 3HAHNH 15
84 | OO6oOIIeHNE U cHCTEMATH3aIUS 3HAHHI 15
85 | OO6oOIIEHNE U cHCTEMATH3AIUS 3HAHHIMA 15
86 | OO6oOmIEeHNEe U CUCTeMaTH3all|sl 3HAHUI 15
87 | O6oOmEeHne U CUCTEMAaTH3aI|s 3HAHNN 15
88 | OO6oOIIeHNEe U crCTEeMaTH3aIUs 3HAHHH 15




89 | O6oOImEeHne U CHCTEMATH3AIUs 3HAHUM 1 16
90 | OOoOIEHKE U cucTEMATH3ALMS 3HAHUI 1 16
91 | OOoO6IIeHre U CUCTEMATH3AIMs 3HAHHI 1 16
92 | OO0o0O0IIEeHrEe U CHCTEMATH3alHs] 3HAHUI 1 16
93 | UtoroBasi KOHTpOJIbHAS paboTa 1 16
94 | Uroropas koHTposIBHAA paboTa 1 16
95 | OOoO6IeHre 1 CUCTEMATH3AIMS 3HAHMI 1 16
96 | OOoO6IIEeHNe 1 CUCTEMATH3AINS 3HAHMI 1 16
BCEI'O I10 MO YJIIO 06
"TEOMETPILI"
I'pad, cs3ubIN Tpad, https://www.yaklas
1 | mpencraBiieHHe 3a1a4U C 1 40 | s.ru/p/veroyatnost-
MOMOIIIBIO Tpada i-statistika
Crenensb (BaJIEHTHOCTD) https://www.yaklas
2 | Bepmunsl I1yTh B rpade. 1 40 | s.ru/p/veroyatnost-
Leny ¥ IUKIIBL i-statistika
I'pa¢er Ha mmockocTH. JlepeBo hilps: fwumyaklas
3 CJl':I) JaifHOTO DKCITe HﬁeHTgl I 40 | s.rufplueroyatnost:
y P i-statistika
CrnyualiHble SKCIIEPUMEHTBI
(OTBITHI) U CITyYaitHbIE Lo fvrasszs dhae
4 y 1 40 | s.ru/p/veroyatnost-
COOBITHS. DJIeMEHTapHBIC . .
i-statistika
COOBITHS (MCXOIBI) —
BepositHOCTB CityyaliHOTO
coObITus1. BeposTHOCTH https://www.vaklas
5 | coOBITHI B OIBITAX C 1 40 | s.ru/p/veroyatnost-

PaBHOBO3MOXXHBIMHU
DJIEMEHTAPHLIMU COOBITUSIMHU

i-statistika




BeposiTHOCTB city4aitHOTO
coObITus. BepostHocTu

https://www.vaklas

6 | cOOBITHII B OIIBITAX C 40 | s.ru/p/veroyatnost-
PaBHOBO3MOKHBIMU i-statistika
3JIEMEHTAPHBIMHU COOBITHSIMU
[Tepeceuenue, oObeTMHEHNE
MHOKECTB U COOBITHH, https://www.yaklas

7 | TPOTHUBOIIOJIOKHBIE COOBITHSI. 40 | s.ru/p/verovatnost-
dopmyna CI0KEHUS i-statistika
BEPOSITHOCTEHN
[lepeceuenue, oObeAMHEHNE
MHOKECTB U COOBITHIA, https://www.yaklas

8 | mpOTUBOMONIOKHBIE COOBITHSI. 40 | s.ru/p/veroyatnost-
dopmyra CI0KEHUS i-statistika
BEPOSITHOCTEHN
YcaoBHast BEPOSITHOCTb.

. https://www.yaklas
YMHOKEHHE BEPOSITHOCTEH.
9 DopMyrTa yCIoBHOM 41 s.ru/p/vero atnost-
i-statistika
BEPOSTHOCTH
VYcioBHAst BEPOSTHOCTD. § hitps://www.yaklas
YMHOKEHHE BEPOSITHOCTEM.
10 DopMyra yCIoBHOH 41 | s.ru/p/veroyatnost-
i-statistika
BEPOSITHOCTHU
dopmyna NOJHOU Aty ey aklas
11 41 | s.ru/p/veroyatnost-
BEPOSTHOCTH ctatistik
. https://www.yaklas
12 ®opmyna baiieca. a1 N ]
HeszaBucumbie coObITHS . .
i-statistika
KomOuHnaropHoe npaBuio https://www.vaklas
13 | ymHoxenus. [lepecranoBku u 41 | s.ru/p/veroyatnost-
(bakropuan i-statistika
KomOuHnaropHoe npaBuio https://www.vaklas
14 | ymHoxenus. [lepecranoBku u 41 | s.ru/p/veroyatnost-
(bakropuan i-statistika
. https://www.yaklas
15 ;,IH::HO Coquallf[HH' 41 | s.ru/p/veroyatnost-
peyronsHuk [lackamns _ctatistika
https://www.yaklas
16 | ®opmyna 6uHoma HeroToHa 41 | s.ru/p/veroyatnost-
i-statistika
KontponwsHas pabora Nel: https://www.yaklas
17 | "I'padwb1, BeposiTHOCTH, 42 | s.ru/p/veroyatnost-
MHOKECTBA, KOMOUHATOpHKA" i-statistika
KontponwsHnas pabora Nel: https://www.yaklas
18 | "I'padbl, BepoATHOCTH, 42 | s.ru/p/veroyatnost-

MHOKECTBA, KOMOUHATOpHKA"

j-statistika




bunapHblii c1yyaliHbII ONBIT
(ucnbITaHue), ycrex u
Heynaya. HezaBucumble

https://www.vaklas

19 49 | s.ru/p/veroyatnost-
ucneitanus. Cepust AT
. i-statistika
HE3aBUCUMBIX HCIILITAHUHI 10 -
TIEPBOTO yCIexa
Cepust HE3aBUCHUMBIX https://www.vaklas
20 | ucnpiTaHMit 10 IEPBOTO 49 | s.ru/p/veroyatnost-
ycrexa i-statistika
https://www.yaklas
Cepust HE3aBUCHMBIX
21 o 49 | s.ru/p/veroyatnost-
PHY. i-statistika
CorvaaiHbLl BEIGOD 13 https://www.yaklas
22 y N P 49 | s.ru/p/veroyatnost-
KOHEYHOM COBOKYITHOCTH ; .
i-statistika
[TpakTudeckas padbota ¢ https://www.yaklas
23 | ucmons3oBanueM 49 | s.ru/p/veroyatnost-
AIIEKTPOHHBIX TAOJIHUIT i-statistika
[IpakTuueckas pabota c https://www.vaklas
24 | UCIOIB30BaHUEM 49 | s.ru/p/veroyatnost-
AMEKTPOHHBIX TaOIHI] i-statistika
CrnydaifHasi BeJTMYMHA.
Pacrpene/eue https://www.yaklas
25 o op ocreii. [lnarpanva 9 | s.ru/p/veroyatnost-
BeposATHOCTEN. Jnarpamm ) .

p p i-statistika
pacnpeaeIcHus —
Onepanuu HaQ CIyYaliHBEIMU
BeJ'II/II::—II/II-IHaMI/I lll_l I/I}IIVIe bl hitps://www.yaklas

26 ACTIPe eﬂeH.I/IﬁpBI/IHI; st 9 | s.ru/p/veroyatnost-
p puIl ) P i-statistika
CiTyyaiiHasi BeTUIMHA
T'eomeTpuueckoe

acH egeﬂeHI/Ie https://www.yaklas

27 I];HHOI:VMMLHOC' 9 | s.ru/p/veroyatnost-

i-statistika
pacupeneacHue
MaremMaTnueckoe OKUIaHHuE
CclIy4aiiHOH BEIIUMYHUHBI htips://www.yaklas

28 Coyec oe pac eéee 9 | sLupiverovatnost.

BMECTH i JIEHU ) .

vp pea i-statistika
JIByX CJIy4alHbIX BEJTUYWH -
HesaBucumsle ciyyaiinbie
BenuuHbl. CBOMCTBA
MaTeMaTH4YeCKOTO OXKUIaHUSI https:/Jwwwiyaklas

29 ’ 9 | s.ru/p/veroyatnost-

MaremaTnueckoe OKHUIaHNuE ; .
. . i-statistika
OMHAPHOI CiTyJaifHOM
BEJINYNHEI
MaremMaTnueckoe OKUIaHHUE
TeOMETPUYECKOTO U htips://www.yaklas
30 P 9 | s.ru/p/veroyatnost-

OMHOMMAJIBHOTO
pacnpeacaeHu

i-statistika




Z[I/ICHepCI/ISI H CTAHAAPTHOC

https://www.vaklas

31 1 9 | s.ru/p/veroyatnost-
OTKJIOHEHUE ; —
i-statistika
Jucnepcust OmHapHOU https://www.vaklas
32 | ciy4aitHOM BEIMYUHEI. 1 9 | s.ru/p/veroyatnost-
CBOWCTBA AUCIIEPCUU i-statistika
MaremaTndeckoe OKUIaHue
MPOU3BENCHHS M JUCTIEPCHUS vt dorsre KL
33 P A A p 1 10 | s.ru/p/veroyatnost-
CYMMBI HE3aBUCHUMBIX ; o
. i-statistika
CIIYYalHBIX BEJIMYNH
[IpakTrueckas padota ¢ https://www.yaklas
34 | ucnoab30BaHUEM 1 10 | s.ru/p/veroyatnost-
SJIEKTPOHHBIX TAOINI i-statistika
Jucnepcusi OMHOMHAIBHOTO
pacnpeneneHus. https://www.yaklas
35 | IlpakTuueckas pabora ¢ 1 10 | s.ru/p/veroyatnost-
HUCIIOJIL30BaHUEM i-statistika
DIEKTPOHHBIX TAOJINI]
O06006111eH1E U
36 B . 1 10
CHCTEeMaTH3allMs 3HAHUI
O06006111EH1E U
37 B 3 1 10
cHCTEeMaTHU3alMs 3HAaHUI
O06006111EH1E U
38 B 3 1 10
cHCTEeMaTHU3alMs 3HAaHUI
KonTponbHas pabora Ne2:
39 "Ucnpiranus beprymn. 1 10
CrnyuaiiHble BeTHYUHBI U
pacupeneaeHns”
KonTponbhas pabora Ne2:
"UcnsrTaunsa bepryimm.
40 ! PHY. 1 10
CrnyuaiiHble BeTHUUHBI U
pacupeneaeHns”
HUTOI'O 1O MOIVIIIO 40

"BEPOATHOCTD"




11 KJIACC

KOOPJIMHATHOM MJIOCKOCTH

Jara
KonnuecTBo yacos usydyen | DJIEKTPOHHbIE
e usi nudposbie
11/-11 Tema ypoka (Homep | oGpa3oBaTejbHbIE
Helean | pecypcesl
B roay)
KonTpo Mpakr
HYECKH
Bcero | abHbIE e
padoThI paGoThI
ITprMeHeHrE POM3BOIHOM K Bubnunoteka LIOK
1 | uccnenoBanuo QpyHKIMIA HA 1 35 | https://resh.edu.ru/sub
MOHOTOHHOCTbD M 9KCTPEMYMBI ject/51/11/
ITpuMeHeHre POM3BOIHOM K Bnbnnoteka LIOK
2 | uccnenoBaHuio QYHKIHHA Ha 1 35 | https://resh.edu.ru/sub
MOHOTOHHOCTh U 3KCTPEMYMBI ject/51/11/
[MpumeHeHre POU3BOIHON K Bubnunoteka LIOK
3 | uccnemoBanmio pyHKIMI HA 1 35 | https://resh.edu.ru/sub
MOHOTOHHOCTH U 3KCTPEMYMBI ject/51/11/
IMpuMeHeHre POU3BOIHON K Bubnunoteka LIOK
4 | wuccnenoBanuio QyHKIHMIA HA 1 35 | https://resh.edu.ru/sub
MOHOTOHHOCTb M 3KCTPEMYMBI ject/51/11/
IpuMeHeHre POU3BOIHON K Bubnunoteka LJOK
5 | uccnenoBanuio pyHKIMI Ha 1 35 | https://resh.edu.ru/sub
MOHOTOHHOCTb M DKCTPEMYMBI ject/51/11/
[IprMeHeHre MPOU3BOAHOMN K Bubnunoteka LIOK
6 | uccnemoBanuio pyHKIMI Ha 1 35 | https://resh.edu.ru/sub
MOHOTOHHOCTb U 3KCTPEMYMBI ject/51/11/
HaxoxaeHne HanOobIIEro 1 Bubnunoteka LIOK
7 | HaumeHblIero 3HAYCHHS HEIPEPHIBHOM 1 35 | https://resh.edu.ru/sub
(byHKIUM Ha OTpE3Ke ject/51/11/
HaxoxeHne HanOoIbIIero 1 Bubnunoteka LIOK
8 | mammeHsbIIero 3HAYECHUS HEMPEPHIBHOM 1 35 | https://resh.edu.ru/sub
(byHKIUY Ha OTpE3Ke ject/51/11/
HaxoxieHre HanOOoJIbIIEro U Bubnunoteka LIOK
9 | mammeHbIIero 3HAYEHUS HETPEPHIBHOM 1 36 | https://resh.edu.ru/sub
(GyHKIUH Ha OTpe3Ke ject/51/11/
Haxoxnenre HauOoNbIIEro u Bubnunoteka LJOK
10 | HamMeHbIETO 3HAYCHUS HEMPEPHIBHOU 1 36 | https://resh.edu.ru/sub
(GyHKIUH Ha OTpe3Ke ject/51/11/
Haxoxienne HanbobIIero u Bubnunoteka LIOK
11 | HauMeHbIIErO 3HAYEHUS HETIPEPHIBHOM 1 36 | https://resh.edu.ru/sub
(byHKIUH Ha OTpe3Ke ject/51/11/
TpuMeHeHue POU3BOIHOM ISt Bubnmoteka LIOK
12 | OUMPCACICHHA CKOPOCTH M yCKOPCHIA 1 36 | https://resh.edu.ru/sub
nporecca, 3a1aHHoro GopMyIIoN Min .
ject/51/11/
rpadukoM
Bubnuoteka LJOK
13 | Komnosumust hyHKIui 1 36 | https://resh.edu.ru/sub
ject/51/11/
Bubnunoteka LJOK
14 | Kommoszumwms ¢yHKIHA 1 36 | https://resh.edu.ru/sub
ject/51/11/
T'eome eckue obpas aBHCHHUH Ha Bubnmorexa LIOK
15 MCTPHHCCKHC 00Pasbl ypaBHCHHI H 1 36 | https://resh.edu.ru/sub

ject/51/11/




KonTponsuas padora: "Hccnenosanne

16 . o 36
(GYHKIHUI ¢ TOMOIIBIO TIPOU3BOTHON
I 5 . Bubnunoteka LIOK
17 neep;(;):6 p;::;i’ OCHOBHOC CBOHCTBO 37 | https://resh.edu.ru/sub
p p ject/51/11/
[TepBoOOpa3HbIe AMEMEHTAPHBIX Bubnunoteka LOK
18 | ¢ynkiwmii. [TpaBuia HaXOKACHHS 37 | https://resh.edu.ru/sub
epBOOOPA3HBIX ject/51/11/
i . . Bubnunoteka LIOK
19 H:::;p;nné COMCTPHHCCKHH CMBICT 37 | https://resh.edu.ru/sub
p ject/51/11/
B . Bnbnnoteka LIOK
20 H:;;;m:}Llleg:gigifﬁzggigHzerpaHa 37 | https://resh.edu.ru/sub
PMY. a ject/51/11/
puMereHI e HHTErDaTa Bnbnunoteka LIOK
21 ng{;:& ;:()Tm?;e; f;:cmx pur 37 | https://resh.edu.ru/sub
P ject/51/11/
orMereHI e HHTEr0aTA Bubnunoteka LIOK
22 ng{;;& ;I;OTH;I;;;I rf[;:cxnx pur 37 | https://resh.edu.ru/sub
P ject/51/11/
TpuMmepsl perenuii JudpepeHIranbHbIX
ypaBHeHHil. MaTemaTnueckoe Bnbnunoteka LIOK
23 | MonenupoBaHHE PeabHBIX MPOLECCOB C 37 | https://resh.edu.ru/sub
MOMOIIBI0 AU HepeHIUATEHBIX ject/51/11/
ypaBHEHUH
24 KonTponsnas pabora: "[lepBoobpasznas u 37
uHTErpan”
TorroHoMe ccxre ¢ Bubnuoteka LIOK
25 cgggc:BaMnsz‘&)n;; YHIIIH, 1X 41 | https://resh.edu.ru/sub
P ject/51/11/
TorroHoMe ccxre ¢ Bubnunoteka LJOK
26 cg(l)/lffcfsaMnTrpI;;m;(; YHKITHH, X 41 | https://resh.edu.ru/sub
P ject/51/11/
T o Bubnunoteka LIOK
27 cs(l)/lff?:)aMI:TrpI;‘&)xf;e YHKITHH, X 41 | https://resh.edu.ru/sub
P ject/51/11/
T o Bubnunoteka LIOK
28 CEZI;S:;M;TP 1;3;05;6 YHKIHH, 1X 41 | https://resh.edu.ru/sub
P ject/51/11/
T o Bubnunoteka LOK
29 Cé’:;g:sanTpi;e;lf;e YHKILHH, HX 41 | https://resh.edu.ru/sub
P ject/51/11/
T o Bubnunoteka LIOK
30 C::;g:;anTpig)e;;:e YHKIHH, HX 41 | https://resh.edu.ru/sub
P ject/51/11/
OT60p KOpHEH TPUTOHOMETPHUYECKUX Bnbnnoteka LIOK
31 | ypaBHeHWHii ¢ TOMOLIBIO 41 | https://resh.edu.ru/sub
TPUTOHOMETPHYECKOW OKPY)KHOCTH ject/51/11/
OT160p KOpHEH TPUTOHOMETPHUYECKUX Bubnunoteka LJOK
32 | ypaBHEeHHUI C MOMOIIBIO 41 | https://resh.edu.ru/sub
TPUTOHOMETPHYECCKOH OKPYKHOCTH ject/51/11/
OT6Op KOpHEH TPUTOHOMETPHUYECKUX Bubnuoteka LIOK
33 | ypaBHEHHUH C OMOIILIO 42 | https://resh.edu.ru/sub
TPUTOHOMETPHYCCKOM OKPYKHOCTH ject/51/11/
OT6Op KOPHEHN TPUTOHOMETPHYECKUX Bubnunoteka LIOK
34 | ypaBHEHHUH C IOMOILBLIO 42 | https://resh.edu.ru/sub

TPUTOHOMETPUUECKON OKPYKHOCTH

ject/51/11/




Pemenue TPUTOHOMETPHUUICCKUX

Bubnunoteka LIOK

35 HOPABCHCTH 42 | https://resh.edu.ru/sub
P ject/51/11/
P Bubnunoteka LIOK
36 HZH;};I;I{ZTTEHFOHOMCTP Haeckux 42 | https://resh.edu.ru/sub
p ject/51/11/
P Bubnunoteka LIOK
37 HZIJZI;I:I&;TTSHFOHOMETqueCKHX 42 | https://resh.edu.ru/sub
p ject/51/11/
P Bubnuoteka LIOK
38 HZH;I;TCTTSHFOHOMGTPH%CKHX 42 | https://resh.edu.ru/sub
p ject/51/11/
KonTponbras pabora: "[‘paduku
39 | TpUrOHOMETPUYECKHUX (QYHKIHUIH. 42
Tpuronomerpuyeckue HepaBeHCTBa"
Konrponsaas padora: "I'paduxu
40 | TpUrOHOMETPHYECKUX (PYHKIIHIA. 42

TpuroHomerpuyeckue HepaBeHCTBa"

OCHOBHBIE METOABI PEIICHUA

Bubnunoteka LIOK

4l IOKAa3aTeJIbHBIX HEPABEHCTB 43 | https://resh.edu.ru/sub
b ject/51/11/
OCHOBHBIE METO, e Bubnunoteka LJOK
42 HOII:a;:;ZILl\IjI[LI:( ﬁzl ggg;cHTI;ﬂ 43 | https://resh.edu.ru/sub
b ject/51/11/
0 Bubnunoteka LIOK
4 | noxasaresie repaseriers 43 | httpss//resh.edu.ru/sub
b ject/51/11/
0 Bubnunoteka LIOK
Rl ———— 43 | httpss//resh.edu.ru/sub
b ject/51/11/
0 Bubnuoteka LIOK
45 oo honao: 43 | https://resh.edu.ru/sub

J'IOl"apI/I(l)MI/I'-IeCKI/IX HEPABCHCTB

ject/51/11/

46

OCHOBHBIE METOJIBI PEIICHHS
JorapupMUUIECKUX HEPABCHCTB

43

Bubnunoteka LIOK
https://resh.edu.ru/sub
ject/51/11/

47

OCHOBHBIE METO/IbI PEUICHUS
JorapupMu4ecKux HEpaBeHCTB

43

Bubnunoteka LJOK
https://resh.edu.ru/sub
ject/51/11/

48

OCHOBHBIE METO/IBI PEIIEHUS
norapuMUIECKUX HEPABEHCTB

43

Bubnunoteka LJOK
https://resh.edu.ru/sub
ject/51/11/

OCHOBHEBIE METOABI PEIICHUA

Bubnunoteka LIOK

Yy AIMOHATHHBIX HEPABEHCTB 44 | https://resh.edu.ru/sub
il i ject/51/11/
OCHOBHBIE METO/IBI PELIE Bubnuoteka LIOK

>0 n Hal?;(flliarb;bib;le) :;;:’éﬂm 44 | https://resh.edu.ru/sub
P b ject/51/11/
(0] Bubnuoteka LIOK

51| ppastonansrsrx uepancrcrs 44 | https://resh.edu.ru/sub
P b ject/51/11/
(0] Bubnuoteka LIOK

52 | pparstonansrsix nepancrcrs 44 | https:/Jresh.edu.ru/sub
> b ject/51/11/
Ipad Bubnuoteka LIOK

33 D ONAML IR SOmer 44 | https://resh.edu.ru/sub

HppalUOHAIBHBIX YPaBHEHUH

ject/51/11/




I'padraeckue MeTos! penreHus

Bubnunoteka LIOK

54 HPDALHOHATEHEIX YDABHCHH 44 | https://resh.edu.ru/sub
pp yp ject/51/11/
Ipad Bubnunoteka LIOK
55 ng 2a;12i§§;¥em£’; SISPLIIII;HH’I 44 | https://resh.edu.ru/sub
P ject/51/11/
Tpad Bubnunoteka LOK
56 ngiailiiiiﬁilremaﬂ;f;;mm 44 | https://resh.edu.ru/sub
P ject/51/11/
Tpadp Bubnunoteka LIOK
57 ng?a I;qqf;l;tzngﬂmaiifzggﬂ 45 | https://resh.edu.ru/sub
P yp ject/51/11/
Ipadp Bnbnnoteka LIOK
58 ngarla P;g;‘;zzr;;;ﬂ“aiifgzgﬂ 45 | https://resh.edu.ru/sub
p yp ject/51/11/
Tpadiieckie weto emme Bnbnunoteka LIOK
59 nga I;qq)Ml;ieil:xi: I;Bfn::{rl? 45 | https://resh.edu.ru/sub
p P ject/51/11/
Tpadmseckie veto eme Bubnnoteka LIOK
60 nga Pqu)MI;I:IIei;XI:{: I;BfHZITT 45 | https://resh.edu.ru/sub
p P ject/51/11/
I'paduueckre METOIBI peNIEHHS Bubnunoteka LJOK
61 | mokasarelbHBIX U JOrapru(PMUYECKUX 45 | https://resh.edu.ru/sub
ypaBHEHUI ject/51/11/
I'paduueckre METONBI pELIEHHS Bubnunoteka LIOK
62 | moka3aTeNbHBIX U JOTapU(PMUUECKUX 45 | https://resh.edu.ru/sub
ypaBHEHUI ject/51/11/
KonTponsnas pabora:
63 | "HUppauuoHaibHbIE, TOKAa3aTeIbHbBIC U 45
norapudMuiecKrue HepaBeHCTBa"
KonTponsnas pabora:
64 | "HUppaumoHaibHbIE, TOKAa3aTeIbHBIC U 45
norapudMuiecKkrue HepaBeHCTBa"
Komzne()lcc:ble q:;:n;. ggre6pa;1:1qe(;1<aﬂ u BubnmoTeka LIOK
65 | TPHrOHOMCTPHHCCKA GOPMEI samHcH 48 | https://resh.edu.ru/sub
KOMIUIEKCHOTO uncia. ApupmMernieckue .
ject/51/11/
OIepaIry ¢ KOMIUIEKCHBIMH YHCIaMHU
KomrutekcHpie ancia. gnre6panqecxas{ u Bubnmoreka LIOK
66 | TPHroHOMeTpuyeckas hopmer sammcK 48 | https://resh.edu.ru/sub
KOMIUIEKCHOTO unciia. Apu)MeTHIECKUE .
ject/51/11/
OICpanru ¢ KOMIIJICKCHBIMU YHUCJIaMU
KOMI;I)JIG;KC:LIG q:gnaza. ggreril:;‘{eiKaﬂ u Bu6nmoTeka LIOK
67 | TPHMrOHOMCTPHHCCKAL GOPMEI samHcH 48 | https://resh.edu.ru/sub
KOMIUIEKCHOTO uncia. ApupMeTnaeckue .
ject/51/11/
OIIEpAIUK C KOMIUIEKCHBIMH YHUCIAMHU
KomriekcHble uucia. gnre6panquKaﬂ u BubnmoTeka LIOK
63 | TPUroHOMETpHYECKast OPMbI 3aITHCH 48 | https://resh.edu.ru/sub
KOMIUIEKCHOTO 4ncia. Apupmernieckue .
ject/51/11/
OIepalry C KOMIUICKCHBIMH YUCIAMHU
I/I3o6pa>KeHn¢i KOMnneKCHmé) YHCel Ha Bunnoreka LIOK
69 | KOOPAMHATHON HIOCKOCTH. TBOpMyJIa 48 | https://resh.edu.ru/sub
Myaspa. Kopau n-oii crenenu u3 .
ject/51/11/
KOMIUIEKCHOI'O YHCJIa
TprMeHeHre KOMIUIEKCHBIX YHCET JUTS Bubnunoteka LIOK
70 | peuieHus PU3NIECKUX U 48 | https://resh.edu.ru/sub
TEOMETPUIECKUX 3a/1a9 ject/51/11/
IpuMeHeHNE KOMIUIEKCHBIX YUCEN s Bubnunoteka LIOK
71 | pemenus GuznvecKux U 48 | https://resh.edu.ru/sub
TEOMETPUYECKUX 33719 ject/51/11/
[IpuMeHeHNe KOMILIEKCHBIX YHCEI JIIIS Bubnunoteka LIOK
72 | peuienus pU3NUECKUX U 48 | https://resh.edu.ru/sub

TEOMETPUUECCKHUX 3ada4

ject/51/11/




Bubnunoteka LIOK

73 | HarypanabHbIC U LIEbIC YHCITa 49 | https://resh.edu.ru/sub
ject/51/11/
o Bubnunoteka LIOK
74 Hgﬁfiiﬁgi TIPH3HAKOB JICTMMOCTH 49 | https://resh.edu.ru/sub
ject/51/11/
IMpuMeHeHke IPU3HAKOB JIETUMOCTH Bubnuoreka LIOK
75 49 | https://resh.edu.ru/sub
enwix yucen: HOJl u HOK
: A ject/51/11/
IpuMeHeHMe IPU3HAKOB JIETUMOCTH Bubnmorexa LIOK
76 49 | https://resh.edu.ru/sub
e cen: HO HOK
LIEJIBIX YHCEIT 1 u ject/51/11/
I Bubnuoteka LJOK
77 gg:z;‘;l;i.ng):;:;i';o;f;lmwig“ 49 | https://resh.edu.ru/sub
t : ot ject/51/11/
IoUMeHeHHe HDHHAKOS HETIMOC Bnbnunoteka LIOK
78 Hgﬁ; 2;;];‘“52;1:; f[(f[MJLI;Mn}oTH 49 | https://resh.edu.ru/sub
: Y ject/51/11/
[IpuMeHeHUE MPU3HAKOB JETUMOCTH Bubnunoteka LIOK
79 | wensix unce: anroput™ EBkimaa uis 49 | https://resh.edu.ru/sub
PEIlICHHUS 3a/1a4 B [EJIBIX YHCITAX ject/51/11/
80 KonTponsuas padora: "KomriekcHbie 49
yriciaa U Teopus menbix gyucen”
CucTeMa 1 COBOKYITHOCTb ypaBHEHHUIH. Bubnunoteka LLOK
81 | PaBHOCHWIIBHBIE CUCTEMBI U 2 | https://resh.edu.ru/sub
CHUCTEMBI-CIIEICTBUS ject/51/11/
CucreMa ¥ COBOKYITHOCTb YPAaBHEHHIA. Bubnunoteka LOK
82 | PaBHOCHIIBHBIE CUCTEMBI U 2 | https://resh.edu.ru/sub
CHUCTEMBI-CIIEIICTBUS ject/51/11/
OCHOBHBIE METO/IbI PELICHUS CUCTEM H Bubnunoteka LOK
83 | coBokymHOCTE# panrOHAIBHBIX 2 | https://resh.edu.ru/sub
ypaBHEHU ject/51/11/
OCHOBHBIE METO/IBI PELICHUS CUCTEM H Bubnunoteka LIOK
84 | coBokymHOCTE# HPPAIMOHATBHBIX 2 | https://resh.edu.ru/sub
ypaBHCHHI ject/51/11/
OCHOBHBIE METOJIBI PELIEHHUS CHCTEM 1 Bnbnnoteka LIOK
85 | COBOKyMHOCTEH MOKa3aTebHBIX 2 | https://resh.edu.ru/sub
ypaBHCHUUH ject/51/11/
OCHOBHBIE METO/IBI PEIICHUSI CHCTEM U Bnbnnoteka LIOK
86 | coBokymHOCTE# TOTapHdPMITIECKHX 2 | https://resh.edu.ru/sub
ypaBHECHUI ject/51/11/
[IpumeHeHue cucTeM K perieHuIo
MaTeMaTHYECKUX 3a1a4 U 3a1a4 13 Bubnunoteka LJOK
87 | pasnuuHBIX 00NacTel HAyKH U pealibHOM 2 | https://resh.edu.ru/sub
JKU3HH, HHTSPIPETAIUS MOTYICHHBIX ject/51/11/
PE3YILTATOB
KonTponsHas pabora: "CucreMsl
gg | PAIHMOHATBHBIX, HPPAIHOHATHHBIX 5
MOKa3aTeNIbHBIX U JIOTapUPMUYECKUX
ypaBHEHHI"
PaunyoHalbHBIC YPABHEHUS 1 Bubnunoteka LIOK
89 | mepaBeHcTBa c mapamerpamu. 5 | https://resh.edu.ru/sub
PanunonanpHble cCTEMBI ¢ TApaMETpaMu ject/51/11/
PaunoHabHbIE YPABHEHUS U Bubnunoteka LOK
90 | HepaBeHCTBa C mapaMeTpamHu. 5 | https://resh.edu.ru/sub
PanmonanpHble CCTEMBI ¢ TapaMeTpaMu ject/51/11/
W Bubnuoteka LIOK
91 PPAIMONAILHBIC YPABHCHHA, 5 | https://resh.edu.ru/sub

HEpaBEeHCTBA C llapaMeTpaMu

ject/51/11/




HUpparmonanbHbEIe ypaBHEHHS,

Bubnunoteka LIOK

92 HEPABEHCTBA C MapaMeTpaMu https://resh.edu.ru/sub
b P i ject/51/11/
u Bubnuoteka LIOK
93 nfpaﬁI:TOI;?v[n;HHe CHETEMRLE https://resh.edu.ru/sub
’ b ject/51/11/
u Bubnuoteka LIOK
94 ngpaii[::lzf;%le CHETEMRLE https://resh.edu.ru/sub
b b ject/51/11/
I Bubnuoteka LIOK
95 | epanercrsa ¢ mapaverpavi https://resh.edu ru/sub
P b i ject/51/11/
I Bubnuoteka LIOK
% | yepanercrsa ¢ napaverpawi https://resh.edu.ru/sub
’ b i ject/51/11/
TToka3are. € CHCTEMBI C Bubnunoteka LJOK
o7 na KaMe; J:;/[};H e https://resh.edu.ru/sub
b b ject/51/11/
Tloka3zare. € CHCTEMBI C Bubnunoteka LIOK
%8 1] KaMe; J;;P:I e https://resh.edu.ru/sub
b i ject/51/11/
JlorapudMuueckue ypapHe Bubnunoteka LJOK
9 HE ralla)ZIHcl\Tds;c rlfalt/l ail/II::TBIa{tMI;Hﬂ’ https://resh.edu.ru/sub
’ b b ject/51/11/
JI ¢ Bubnuoteka LIOK
100 ngzgchfggzcifeaii iBI;;}LM’ https://resh.edu.ru/sub
b P i ject/51/11/
JI ¢ Bubnuoteka LIOK
101 H;)r:ﬁI;T I\;I:;eCKHe CHCTCMBI € https://resh.edu.ru/sub
’ b ject/51/11/
J ) Bubnuoteka LIOK
102 H;)r:g; n;l:;;ecxne CHCTCMBI € https://resh.edu.ru/sub
i P ject/51/11/
T Bubnuoteka LIOK
103 ngn;ﬁl:M;;yp{mecme YPABHCHMA € https://resh.edu.ru/sub
i b ject/51/11/
T Bubnuoteka LIOK
104 H:H;;:gM;;EM‘IBCKMG YPABHCHMA € https://resh.edu.ru/sub
b b ject/51/11/
Tpuroxome €CKHe CHCTEMBI C Bubnunoteka LIOK
105 HSH:METMa;EHq e CHETENH https://resh.edu.ru/sub
b b ject/51/11/
Tpuronome €CKHe CHCTEMBI C Brbnvoteka LIOK
106 HSH;M:TMa;EHq e CHETENH https://resh.edu.ru/sub
’ i ject/51/11/
IMoctpoenue U HCCIIe/IOBAHC Enborexa LIOK
107 | MareMariuecKix Mojenel peanbHIx oo rech.edu ru/sub
CHUTYyaIU# C MOMOIILIO YPaBHEHUI C :
ject/51/11/
napaMeTpaMu
H:c;p;)eﬂneecn Hcczeiozavﬂnza BuGnmorexa LIOK
108 | varuii ¢ HoMONAO ypanderti & https://resh.edu.ru/sub
CHUTYyalHi C MOMOIIBIO YPABHEHHIA € :
ject/51/11/
napaMeTpaMu
MocTpoenne n uceenosatue BuGnnotera LIOK
109 | MaTeMarTHuecKiX Mofenel peanbHeIx oot/ redh.eduru/sub
CHUTYAIWH C MOMOIIBIO YPABHEHUH C !
ject/51/11/
napamMeTpaMu
Iloctpoenue u HCCIIENIoBaAHHe BuGnmorexa LIOK
110 | Maremarmueckux moxeneii peanbHex httpss/fresh.edurufsub

CUTYaIMH ¢ IOMOIIBIO YpaBHEHUHN C
rapaMerpamu

ject/51/11/




Konrpomsaas padora: "3amaun c

111 " 7
napameTpamu
12 Konrponsaas padora: "3amaun c 7
napamerpamu”
i 606 Bubnunoteka LOK
13 cviigﬁ):;izyu?/mz}giig?"v aBHEHUs" 16 | https://resh.edu.ru/sub
P ject/51/11/
n 606 Bubnunoteka LIOK
14 Cn(liz(ﬁ)::fliz’ (I)/Iﬂo?;l;gil:l?fy"y aBHEHUS" 16 | https://resh.edu.ru/sub
a P ject/51/11/
TMoBropenwue, 0600LIeHHE, Bnbnnoteka LIOK
115 | cucremaru3anus 3HaHWIA: "YpaBHEHHS. 16 | https://resh.edu.ru/sub
CucTeMbl ypaBHEHHA" ject/51/11/
IMosropenue, 0600IeHNE, Bubnunoteka LJOK
116 | cucremaruszanus 3HaHWiA: "YpaBHEHUSL. 16 | https://resh.edu.ru/sub
CucTteMbl ypaBHEHHIA" ject/51/11/
HoBronere. ofobieHHe Bubnunoteka LIOK
17 CI/IC]?;:I\}I)a'[I‘—:/IP;a,HI/I}I 31-11-1;H}I/III;I""H€ aBeHCTBa" 16 | https://resh.edu.ru/sub
- oHep ject/51/11/
HoBronere. ofobiIeHHe Bubnunoteka LJOK
118 CI/ICBTTeI\EaT};IP;a’HHH S;IaIHII-/IIII;II',"He aBeHcTBa" 16 | https://resh.edu.ru/sub
F P ject/51/11/
IMoBropenue, 0600LIEHHE, Bubnunoteka LIOK
119 | cucremaruzauus 3Hanuii: "[IponsBonHas 16 | https://resh.edu.ru/sub
u eé nmpumeHenue" ject/51/11/
TMosropenue, 06001IeHHE, Bubnunoteka LIOK
120 | cucremarnzauus 3Hauuii: "[IponsBoxHas 16 | https://resh.edu.ru/sub
u e€ npumeHeHune" ject/51/11/
IMoBTOpenue, 0600IIEHNE, Bubnunoteka LOK
121 | cucremarmsarus 3uanuii: "TIpon3BomaHast 17 | https://resh.edu.ru/sub
u eé mpumeHenue" ject/51/11/
TMoBropenwue, 0600IeHH E, Bubnunoteka LIOK
122 | cucremarmsarus 3uanuii: "TIpon3BoaHast 17 | https://resh.edu.ru/sub
1 e€ npuMeHeHne" ject/51/11/
TMoBropenwue, 0600LIEHHE, Bnbnnoteka LIOK
123 | cucremarnzanus 3HaHuid: "[Ipon3BomHas 17 | https://resh.edu.ru/sub
u e€ npuMeHeHue" ject/51/11/
IMosropenue, 0600IIeHNE, Bubnunoteka LJOK
124 | cucremaruzanus 3uanuii: "IponssoaHast 17 | https://resh.edu.ru/sub
u ¢€ npuMeHeHue" ject/51/11/
IMosropenwue, 0600MIEHNE, Bubnunoteka LIOK
125 | cucreMarusanys 3HaHUI: 17 | https://resh.edu.ru/sub
"IlepBoobOpa3Has u uatTerpar” ject/51/11/
TMosTopenue, 06001IEHNE, Bubnunoteka LLOK
126 | cucreMaTu3anys 3HAHUI: 17 | https://resh.edu.ru/sub
"IlepBooOpa3Has u uHTerpan” ject/51/11/
I 606 Bubnunoteka LIOK
127 c&iﬁxﬁ&iiﬁmiiﬁﬁ?ﬁ" P — 17 | https://resh.edu.ru/sub
e ject/51/11/
0 606 Bubnunoteka LIOK
128 cyiig;f:ﬁ:;;&:gi;ﬁ?’" Pa— 17 | https://resh.edu.ru/sub
Y ject/51/11/
129 [ToBTopenue, 0600MIICHNE, 18

CcUucTeMarTusanus 3HAHUI




[ToBTopenue, 06obIICHNE,

130 . 1 18
CHCTEMATH3aIHsT 3HAHUI
131 [oBTopeHnue, 0606H.IGHI:IG, 1 18
cUCTeMaTH3aIus 3HAHU I
132 [oBTopeHue, 0606meH%e, 1 18
CUCTEMAaTH3aIlUs 3HAHU I
133 | Urorosast KOHTpOJIbHAs paboTa 1 1 18
134 | Hrorosast KOHTpONIBHAS paboTa 1 1 18
135 [ToBTOpenue, 0606LL[CHI:I€, 1 18
CHCTeMaTH3alHs 3HAHUI
136 [ToBTOpenwue, 0606LueHI/uIe, 1 18
CHCTeMAaTH3aIHsl 3HAHUI
WUTOI'O IO MOAVYJIIO "AJIT'EBPA" 136 12
ITosropenue Tems! "KoopauHarsl Bubnmoteka LIOK
| | BeKTOpa Ha ILIOCKOCTH H B 1 38 | https://resh.edu.ru/sub
npocrpancTe. CKanspHoe .
Il " ject/17/11/
POU3BEICHHE BEKTOPOB
[ToBTOpenue Tems! "Brruncienne yrma Bu6nmoTeka LIOK
2 | MY BEKTOPAMHU B NPOCTPAFICTBE. 1 38 | https://resh.edu.ru/sub
YpaBHEHHE IPSIMOIA, TPOXOASIICH Yepe3 .
J1BE TOUKH" ject/17/11/
v Bubnuoteka LLIOK
3 | ypanennte maockoer n orpesax ! 38 | https://resh.edu.ru/sub
yp p ject/17/11/
Bubnuoteka LIOK
4 | BekropHOE IPOU3BEICHHUE 1 38 | https://resh.edu.ru/sub
ject/17/11/
A . Bnbnunoteka LIOK
5 M:j{“ m: q:;gngBeLOsg;gac:}fgzéTa 1 38 | https://resh.edu.ru/sub
Ay 1p P ject/17/11/
A . Bnbnnoteka LIOK
6 | ey maockoctmm a mororpanmmax | | 38 | https://resh.edu.rufsub
Y p ject/17/11/
Dopmysia pacCTOSHHS OT TOYKH 10 Bubnnoeka LIOK
7 | mwrockocTH B KoOpaHHATaX. Haxoxnenne 1 38 | https://resh.edu.ru/sub
paccTOsSHHUI OT TOYKH JIO IUIOCKOCTH B .
Ky0€ ¥ IpaBUIIbHOM OTMPAMHIE ject/17/11/
dopmyrna pacCTOSHUS OT TOYKH 10 BubnmoTeka LIOK
g | TUiockocTH B KoOpMHATaX. Haxoxnenue | 38 | https://resh.edu.ru/sub
PacCTOSHHI OT TOYKH JI0 TUIOCKOCTH B .
Ky0e ¥ IpaBHIILHOM OMPaMHIe ect/17/11/
CeueHusI MHOTOIPAHHUKOB: CTaH/IAPTHBIE Bubnnoreka LIOK
g | MHOTOTPAHHUKH, MCTOI CIICIOB, 1 39 | https://resh.edu.ru/sub
CTaHJAPTHBIC TUIOCKOCTH, IEPECCUCHUS .
0| i ject/17/11/
PAMBIX U ITIJIOCKOCTEU
CeueHusi MHOTOIPaHHUKOB: CTaHAAPTHBIE Bunnoreka LIOK
1o | MHOTOTPAHHHKM, METOL CICAOB, 1 39 | https://resh.edu.ru/sub

CTaHJapTHBIC MJIOCKOCTH, IIEPECCUCHUST
IIPSMBIX U TTOCKOCTEH

ject/17/11/




[TapannenbHble IPSMBIC U TNIOCKOCTH:

Bubnunoteka LIOK

11 | mapannenbHbIE CeYCHUs, pacuéT 39 | https://resh.edu.ru/sub
OTHOILIEHUI ject/17/11/
[MapannenbHbIe MPSIMbIE U IUIOCKOCTH: Bubnunoteka LIOK

12 | mapamiensHbIe CedeHHs, Pacuér 39 | https://resh.edu.ru/sub
OTHOLIEHUI ject/17/11/
[MapannenbHbIe MPSIMbBIE U IOCKOCTH: Bubnunoteka LOK

13 | yroiusl MeXIy CKPEIIUBAIOIIHMHUCS 39 | https://resh.edu.ru/sub
MPSMBIMA ject/17/11/
IMapaienbHbIe TPSIMbIE W TIOCKOCTH: Bubnunoteka LIOK

14 YIIIBI MEXK/TY CKPEIHBAOIIIMECS 39 | https://resh.edu.ru/sub
MPSAMBIMA ject/17/11/
Heg:e:cﬂmf);nzpm;e npﬂ;\m; u BubnmoTeka LIOK

|5 | [WIOCKOCTH: CTAHIAPTHEIC Maphl 39 | https://resh.edu.ru/sub

MEPIIEHIUKYIAPHBIX TIOCKOCTEH 1 .

ject/17/11/
IIPSIMBIX, CAMMETPHH MHOTOTDaHHHUKOB
HepHeHI[I/IIny'IHpHLIe NpAMBIE 1 Bubnmoreka LIOK

16 | TocKoCTH: CTaHapTHBIE Maps! 39 | https://resh.edu.ru/sub

l'lepl'[eH}lI/IKyJ'lﬂprIX IIJIOCKOCTEHU U .

ject/17/11/
IIPSMBIX, CAMMETPUHY MHOTOTPDaHHHUKOB
HepneHnHIfynﬂpHLIe [PSIMBIE U Bubnmoreka LIOK

17 | [IOCKOCTI TEOPEMa O Tpex 40 | https://resh.edu.ru/sub

NEPIIEHINKYIAPaX, BHIYUCIEHHS UTHH B .

ject/17/11/
MHOTOTPaHHHUKAX
MleprienuyApILC MpINbLc i BuBuotexa LIOK

18| ™ TH: TCOPEMA O TPEX 40 | https://resh.edu.ru/sub

MEPIICHANKYIIAPaXx, BBIYUCICHHS UTHH B .

ject/17/11/
MHOTOTPaHHHUKAX
IoBTOpEHHE: TIONIA K Bubnunoteka LJOK

19 | MHOrOyroibHHKOB, GOPMYIIBI JUTS 40 | https://resh.edu.ru/sub
mIoIaaeit, cooopakeHust moa00us ject/17/11/
TMoBTOpEHHeE: TUIOIIAH Bubnunoteka LIOK

20 | MHOTOYTrOJBbHHKOB, GOPMYIIBI TSt 40 | https://resh.edu.ru/sub
ioIaei, cooopaxkeHust oa00Hs ject/17/11/

Ilro1may ce4eHnii MHOTOrpaHHUKOB: Bubnunoteka LOK

21 | miomamy MOBepXHOCTEH, pa3pe3anusi Ha 40 | https://resh.edu.ru/sub
9acTH, COOOpaKSHUsI TOMOOUs ject/17/11/
Il1o1ay ceueHHii MHOTOrpaHHUKOB: Bubnunoteka LIOK

22 | miomamy MOBepXHOCTEH, pa3pe3aHust Ha 40 | https://resh.edu.ru/sub
YacTH, COOOpaKEHUsI IOMO0US ject/17/11/
KonTponsnas padora "[loBTopenue:

MHOTOIPaHHHUKH, CCUCHUSI

23 40
MHOTOIPaHHUKOB M AHAJIUTHYECKAs
reomerpus'

Konrponsaas padora "I[loBropenne:
MHOTOIPaHHUKH, CEIEHHS

24 40
MHOTOIPaHHUKOB U AHaJIMTHYECKAST
reomeTpus”

. Bnbnnoteka LIOK
25 SSZ?I;::;IS:;;M TPAMOYTOIILHOTO 46 | https://resh.edu.ru/sub
P ject/17/11/
3amgauu 00 oe 0a, 0 KBaapaType Bubnmorexa LIOK
26 K ga‘_ﬂg T H};H;H;;H;;}; » 0 KBapatyp 46 | https://resh.edu.ru/sub
Y03, 01p ¥ ject/17/11/
CrepeoMeTpHUIECKHe 3a1a4H, CBI3aHHbIE Bubnunoteka LIOK

27 | ¢ 06BEMOM NPSIMOYTOILHOTO 46 | https://resh.edu.ru/sub
napajuieenurnena ject/17/11/
IIpuKIaHbIE 3a/1a9H, CBA3AHHbIE C Bubnunoteka LOK

28 | BbluKcIeHHEM 00BEMA MPSMOYTOIBHOTO 46 | https://resh.edu.ru/sub

Tapajuiejaenuneaa

ject/17/11/




Bubnunoteka LIOK

29 | O6BEM TPAMO¥ MPU3MBI 46 | https://resh.edu.ru/sub
ject/17/11/
CrepeoMeTprUiecKie 3a1a4u, CBsI3aHHbIC Bubnunoteka LIOK
30 | c BBIUUCICHHEM 0OBEMOB MPSMOIA 46 | https://resh.edu.ru/sub
TPH3MBI ject/17/11/
Beruncienne 005EMOB TeJ € MOMOIIBIO Bubnunoteka LOK
31 | ompenenéunoro nurerpana. OobpEM 46 | https://resh.edu.ru/sub
HAKJIOHHOW TIPU3MBI U TIHPAMUAIBI ject/17/11/
Berunciienue 066EMOB TeJ ¢ MOMOILBIO Bubnuoteka LIOK
32 | ompenenénnoro uaTEerpana. O0sEM 46 | https://resh.edu.ru/sub
HAKJIOHHOW IPU3MBI H ITHPAMUIBI ject/17/11/
®dopmyia 00bEMa MUPAMHUJIBL. Bnbnnoteka LIOK
33 | OrHomeHne 00BEMOB MTUPAMHE]T C OOIIIUM 47 | https://resh.edu.ru/sub
YIJIOM ject/17/11/
CrepeoMeTprieCcKue 3a/1a4u, CBsI3aHHbIE Bubnunoteka LJOK
34 | ¢ oObéMaMu HAKIIOHHOW TIPU3MBI 1 47 | https://resh.edu.ru/sub
MUPAMHIBI ject/17/11/
CrepeoMeTprUIECKHe 3a/1a4u, CBSI3aHHbIE Bubnunoteka LIOK
35 | ¢ oObéMaMu HAKJIOHHOM TPU3MBI K 47 | https://resh.edu.ru/sub
UpaMUJbl ject/17/11/
[Mpuknagaeie 3a1a4n o TeMe "OO0bEMBI Bubnunoteka LJOK
36 | Ten", cBsA3aHHBIE C 00BLEMOM HAKIIOHHOMN 47 | https://resh.edu.ru/sub
MIPU3MBI ¥ TAPAMHIBI ject/17/11/
I Oné B Bubnunoteka LIOK
37 zf)c P;fg:;;:;g H?Iznzig.ﬂ;mncneﬂne 47 | https://resh.edu.ru/sub
P ject/17/11/
o . B Bubnunoteka LIOK
38 af)c T:f:;;:;g HTJ);I\Z?;).CT;I‘{cheHHe 47 | https://resh.edu.ru/sub
p ject/17/11/
39 Konrponbaas padora "O6béM 47
MHOTOTrpaHHHKA"
40 KonTponbHas pa}'60Ta O0BeM 47
MHOTOTPaHHHKA
LWMHApHUYECKas TIOBEPXHOCTH, Bnbnnoteka LIOK
41 | oOpasyromue MUIHHIPAICCKON 3 | https://resh.edu.ru/sub
IIOBEPXHOCTHU ject/17/11/
1 Mpsivoii oBoii Bnbnnoteka LIOK
1| oo oot spyross s 5 | sy e
p P ject/17/11/
Konunueckas moBepXHOCTb, 00pa3yroIue Bubnmorexa LIOK
43 KO:;:ec;o;I[ rl:o:epigoc;: KOI:I cy " 3 | https://resh.edu.ru/sub
p - FROHY ject/17/11/
Ceuenue KOHYCa MI0CKOCTEIO, Bubnmoteka LIOK
44 | DAPAUIEILHOM MIOCKOCTH OCHOBAHML. 3 | https://resh.edu.ru/sub
Vceuénublii konyc. V3o0paxkeHue .
7 ject/17/11/
KOHYCOB U YCEUEHHBIX KOHYCOB
n 6 . Bnbnunoteka LIOK
45 H;;}EEHI?OBZK?(?OHC:;?g;{xtzcm " 3 | https://resh.edu.ru/sub
P 4 ject/17/11/
C;e;);:;hgeTgnqgcme 3azéa‘::n H: Bubnmoteka LIOK
46 | AONASATCILCTBO H BRIHCIICHIC, 3 | https://resh.edu.ru/sub
MOCTPOEHHUEM CEUESHHH [UIIUHIPA, .
ject/17/11/
KOHYCa
I Bubnunoteka LOK
47 PHKJIaHbIE 3a][a9H, CBSI3aHHBIE C 3 | https://resh.edu.ru/sub

LHAIHHIPOM

ject/17/11/




Bubnunoteka LIOK

48 | Cdepa u map https://resh.edu.ru/sub
ject/17/11/
IMepeceuenue chepsl u mapa ¢ Bubnunoteka LIOK
49 | mnockocteio. Kacanue mapa u cdepsr https://resh.edu.ru/sub
[UIOCKOCTHIO. BuI 1 n300paskeHue mapa ject/17/11/
IMepeceuenue chepsl U mapa ¢ Bubnunoteka LIOK
50 | mnockocthio. Kacanue mapa u chepst https://resh.edu.ru/sub
IJIOCKOCTBIO. Bu 1 n300paxkeHue mapa ject/17/11/
Bubnuoteka LIOK
1| Sy epw. ooy e s s edu
: p P P ject/17/11/
C;;:Se;)néen;mscme 3a;gan:4 H: BubnmoTeka LIOK
s2 [ TEIBCTRO 1 BHIHCIICHAE, https://resh.edu.ru/sub
CBsI3aHHbBIE cO cepoil 1 mapom, .
N ject/17/11/
MOCTPOEHHUEM MX CEYCHHH ILIOCKOCTHIO
II a, € 3aJ]a9H, CBsI3a € Cco Bubnmorexa LIOK
53 c;:Kgﬁina Oﬁ FIH, CBASAHHEL https://resh.edu.ru/sub
p P ject/17/11/
IToBTOpEHUE: OKPYKHOCT Ha MIOCKOCTH, Bubnunoteka LOK
54 | BbIUHCIIEHHS B OKPY)KHOCTH, https://resh.edu.ru/sub
CTaHJapTHBIEC TOI00HS ject/17/11/
P 5 Bubnunoteka LIOK
55 | Pasmwasie xonGusaun ren spamess https:/resh.edu.ru/sub
p ject/17/11/
56 KonTponsnas pabora "Tena u
MMOBEPXHOCTH BpalcHUA"
.. N Bubnunoteka LJOK
57 g?;gi_gii?;ﬁ% a.aTeop eMa 00 ofréme https://resh.edu.ru/sub
P P ject/17/11/
Berunciienne 00EMOB TeJ ¢ MOMOILBIO Bubnunoteka LIOK
58 | ompenenéunoro unrerpana. Oo6bEM https://resh.edu.ru/sub

KOHyCa

ject/17/11/




ITnomaau OOKOBOI U MOJIHOMN
MOBEPXHOCTH KOHYCA.

Bubnunoteka LIOK

59 | CrepeoMerpudeckue 3a/1auu, CBI3aHHbBIE 8 | https://resh.edu.ru/sub
C BBIYHCIICHHEM 00BEMOB IIWIIMHIIPA, ject/17/11/
KOHyCa
IMpuxnagaeie 3aga4n mo Teme "OObEMBI Bunmorexa LIOK
60 " §H0m§HH HOBCH CHOCTeH Te" 8 | https://resh.edu.ru/sub
P ject/17/11/
O0BEM mapa 1 MapoBOro CEKTOpa.
Teopaa o6 o wape o SuGorera LOK
61 | CPCPRL LTCPCOMCTPHHCCIUC S/, 8 | https://resh.edu.ru/sub
CBSI3aHHEIE C BBIYUCIEHUEM 00HLEMOB .
ject/17/11/
nrapa, [mapoBOro CErMEHTa | IapoBOro
CeKTopa
[puknagueie 3agaun o Teme "OO0BEMBI
Ten", CBA3aHHbIE ¢ 00EMOM IIapa U Bubnunoteka LIOK
62 | mromanso chepbl. COOTHOUICHHS 8 | https://resh.edu.ru/sub
MEK/Ty TUIOIIAIIMH TIOBEPXHOCTEH 1 ject/17/11/
00bEMaMH TTOI00HEIX TEIl
TTonoGHbIe TeIa B POCTPAHCTBE.
V3meHeHne 00bEMa pH MOI00HH. Bubnunoteka LIOK
63 | CrepeoMeTpudecKue 3a/1a4u, CBI3aHHbBIE 8 | https://resh.edu.ru/sub
C BBIYHCIIEHHEM O00BEMOB TENI U ject/17/11/
IIoIaAeil moBepxHocTel
64 KonTponsnas padora "[Lnomanu 3
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX Ten"
JIBMKEeHHS TPOCTPAHCTBA. Bubnunoteka LIOK
65 | Orobpaxenus. JIBUKEHUs U PABEHCTBO 12 | https://resh.edu.ru/sub
¢uryp. O61IHe CBOMCTBA IBHKEHHUI ject/17/11/
JIBMKECHHS TPOCTPAHCTBA. Bubnunoteka LIOK
66 | OtobOpaxenusi. [|BIKSHUsI U PABSHCTBO 12 | https://resh.edu.ru/sub
¢uryp. OOIHe CBONCTBA IBUKECHHI ject/17/11/
Dot s e, Suvcrea LK
67 CPEHOC, LeHTpalIbHad € crpu, 12 | https://resh.edu.ru/sub
3epKajbHasi CAMMETPHS, TIOBOPOT BOKPYT .
. ject/17/11/
PAMOi
L S LOK
68 CPEHOC, LeHTpaIbHaA € CcTpud, 12 | https://resh.edu.ru/sub

3epKaJIbHasi CAMMETPHSI, IOBOPOT BOKPYT
TIPSIMOM

ject/17/11/




IIpeobpazoBanms mogobus. [Ipsmas u

Bubnunoteka LJOK

69 | codepa Diinepa. [eomeTpuueckue 3aaa4uu 12 | https://resh.edu.ru/sub
Ha IPUMEHEHUE IBUKEHHUS ject/17/11/
06(;61(1)1a(§0mee (I:I;)B;“(())I)ZHI/IG 111 gfﬁﬂmn Bu6nmoTeka LIOK

70 | M MCTOROB Kypca reomerpun 18-/ 12 | https://resh.edu.ru/sub
KJIACCOB, CHCTEMATH3AIHs 3HAHUI: .

"B " ject/17/11/
€KTOPBI B TIPOCTPAHCTBE
O6o0miaroniee MOBTOpEHUE 111 (1)101}11$[TI/H/1 Bu6nmoTeka LIOK

71 | M MCTOMOB Kypca ICOMETpHH N 12 | https://resh.edu.ru/sub
KJIACCOB, CHCTEMATH3AIHs 3HAHUIA: .

"B " ject/17/11/
€KTOpPBI B TIPOCTPAHCTBE

7 KoHnTponbHas padora "Bektopsl B 12
npocTpaHncTse”

Ob6o6maromiee nmosropenue 11 monsTuit
U METOJIOB Kypca reomeTpun 1011 Bubnunoteka LJOK

73 | kmaccoB, cucTeMaTH3aIs 3HAHUM: 13 | https://resh.edu.ru/sub

"[MapanenbHOCTh NPSMBIX U IIOCKOCTEH ject/17/11/

B MpOCTpaHCTBe"

O6o6mu1aroniee nmoBroperue 11 monsTHit

M METOJIOB Kypca reomerpun 10—11 Bnbnunoteka LIOK

74 | kmaccoB, cUCTEMaTH3alMs 3HAHHI: 13 | https://resh.edu.ru/sub

"[apannensHOCTh MPSIMBIX U ILIOCKOCTEH ject/17/11/

B IIpocTpancrae”

O6o6u1aroniee noroperue 11 monstuit

M METO/IOB Kypca reomerpun 10-11 Bubnunoteka LOK

75 | xmaccos, cucTeMaTU3aIUA 3HAHMNA: 13 | https://resh.edu.ru/sub
"TepreHUKYIIPHOCTD IPSMBIX U ject/17/11/
IJIOCKOCTEH B IpOoCTpaHCTBE"

O6o6maroniee nosropenue 11 nmonsTuit
¥ METO/I0B Kypca reomerpuu 10-11 Bubnunoteka LIOK

76 | xmaccoB, cucTEMaTH3alys 3HAHUIA: 13 | https://resh.edu.ru/sub
"TepHeHUKyISPHOCTD MPSIMbIX U ject/17/11/
IUIOCKOCTEN B MPOCTPAHCTBE"

O6o0miaroniee MOBTOPEHUE 111 (1)'1011115{T1/m BuGnnoTeka LIOK

77 | M METOLOB Kypea reoMeTpui 10/ 13 | https://resh.edu.ru/sub
KJIaCCOB, CHCTEMATH3aIMs 3HAHUIA: .

"M " ject/17/11/
HOTOIPaHHHMKH
O6o0mraroniee MOBTOPEHNE 111 (I)TOIHISITI/II/I Bu6nmoTeka LIOK

78 | M MCTOMOB Kypca ICOMETpHH N 13 | https://resh.edu.ru/sub
KJIACCOB, CHCTEMATH3AIHS 3HAHUIA: .

"M " ject/17/11/
HOTOIPaHHUKU
06(‘)361(1)1a(§0mee :;)B;c))peemne 111 gfﬁﬂmn Bu6nmoTeka LIOK
79 | M MCTOLOB Kypca reoMeTpiu 10=1 13 | https://resh.edu.ru/sub
KJIACCOB, CHCTEMATH3AIHsI 3HAHUI: .
" " ject/17/11/
OO6BeM MHOTOTpaHHUKA
O6o011aroniee MOBTOPEHUE 111 (1)'[011-11$ITPIPI Bunnoreka LIOK
go [ M MCTOMOB KypCa reomMeTpHi 15 13 | https://resh.edu.ru/sub

KJIaCCOB, CUCTEMaTH3alUs 3HAHMUIL:
"O0beM MHOTOTpaHHHKA"

ject/17/11/




Ob6o6maromiee nmosropenue 11 monsTuit
U METONIOB Kypca reomeTpun 10-11

Bubnunoteka LIOK

81 | xiaccoB, cucTeMaTH3alys 3HAHUI: 14 | https://resh.edu.ru/sub
"[To1aau MOBEPXHOCTH ¥ 00BEMBI ject/17/11/
KpyIibIX Ten"
Oo6o6mu1aroniee moBroperue 11 moHsTHI
M METOJOB Kypca reomerpun 10—11 Bubnunoteka LIOK
82 | kiaccoB, cucTeMaTH3aIus 3HAHMIA: 14 | https://resh.edu.ru/sub
"[Tno1maau MoBepXHOCTH U OOBEMBL ject/17/11/
KpYIIbIX Tea"
06(;61(1)1a(§0mee :;)B;c))peemne 111 gfﬁﬂmn Bu6nmoTeka LIOK
g3 [ M McTOROB KypCa reomerpun 18- 14 | https://resh.edu.ru/sub
KIIaCCOB, CUCTEMATH3aIUsl 3HAHHIM: .
« » ject/17/11/
J{BrKEeHUs
O6o011aroniee MOBTOPEHUE 111 (1)'1011-11;1T1«m Bunnoreka LIOK
g4 | M MCTONOB Kypca rCOMETpHH 10~ 14 | https://resh.edu.ru/sub
KIIACCOB, CUCTEMATH3ALUs 3HAHMIMA: .
« » ject/17/11/
JBroKEeHUS
i 6506 Bubnunoteka LOK
85 C;Qi:ﬁ:&i? ?/mogiil:lge " 14 | https://resh.edu.ru/sub
a ject/17/11/
I 606 Bubnunoteka LIOK
86 cyiiiﬁ:;i:};ﬂii;ﬁge " 14 | https://resh.edu.ru/sub
ject/17/11/
HoBronere. ofobiIeHHe Bubnunoteka LIOK
87 cnciinfarlgiahm 3;;}:::;1 " 14 | https://resh.edu.ru/sub
ject/17/11/
0 606 Bnbnnoteka LIOK
88 C&iﬁiﬁ’:&tﬁ’ (1)/1;1031;:16:1}136 " 14 | https://resh.edu.ru/sub
s ject/17/11/
i 6506 Bubnunoteka LOK
89 C;Qi:ﬁ:&i? ?/mogiil:lge " 15 | https://resh.edu.ru/sub
a ject/17/11/
I 606 Bubnunoteka LIOK
90 cyiiiﬁ:;i:};ﬂii;ﬁge " 15 | https://resh.edu.ru/sub
ject/17/11/
HoBronere. ofobieHHe Bubnunoteka LIOK
91 cnciinfarlgiahm 3;;}:::;1 " 15 | https://resh.edu.ru/sub
ject/17/11/
0 606 Bnbnnoteka LIOK
92 C&iﬁiﬁ’:&tﬁ’ (1)4;1031;:161}1}136 " 15 | https://resh.edu.ru/sub
s ject/17/11/
93 | Urorosas KOHTpoIbHAsA paboTa 15
Bubnunoteka LIOK
94 | HroroBas KOHTpOJIbHAs paboTa 15 | https://resh.edu.ru/sub
ject/17/11/
Hcropus Pa3BHTHS CTEPEOMETPHH Kak Bubnmoteka LIOK
g5 | MAYKH M €€ POIL B PasBHTHM 15 | https://resh.edu.ru/sub

COBPCMECHHBIX MHKCHCPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA

ject/17/11/




Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ pojib B pa3BUTUHU

Bubnunoteka LJOK

96 1 15 | https://resh.edu.ru/sub
COBPEMEHHBIX HHIKCHEPHBIX U .
. ject/17/11/
KOMITBIOTEPHBIX TEXHOJIOT Uit
BCETO 110 MO VIIIO 96
"TEOMETPUA"
Hepagencro YeObiera. Teopema https://www.vaklass.ru
1 | YeOsnuesa. Teopema bepHysu. 3akon 1 50 -i-statisti
OOJIBILINX YHCEIT ka
Hepagencro YeoOsnmena. Teopema https://www.vaklass.ru
2 | YeOsmmuena. Teopema beprymmn. 3akon 1 50 | /p/veroyatnost-i-statisti
OOJIBIIIHNX YHCEN ka
Hepagencro YeOsiena. Teopema https://www.yaklass.ru
3 | YeGsmmesa. Teopema Bepuymu. 3akon 1 50 | /p/veroyatnost-i-statisti
GOJBIINX YHCE ka
https://www.yaklass.ru
4 | BbIOOpOYHBIN METO UCCIIEIOBAHUIT 1 50 | /p/veroyatnost-i-statisti
ka
i 6 https://www.yaklass.ru
aKTHYecKas pabora ¢ - _—
5 P P 1 50 veroyatnost-i-statisti
HCTIOBb30BaHHUEM JIEKTPOHHBIX TaOJIHIL ka
I 5 https://www.vaklass.r
6 PaKTHiccKa pabora ¢ 1 50 | /p/veroyatnost-i-statisti
HCTIOIb30BaHUEM JICKTPOHHBIX TAOIIHIL K
TenepasnbHasi COBOKYITHOCTh M CIIy4aifHast
BBIOOPKA. 3HAKOMCTBO C BEIOOPOYHBIMU J/
7 | xapaxrepucrukamy. OrneHKa CpeiHero 1 1 50 i
JICHIEPCUH TeHepaIbHO COBOKYITHOCTH LQA&@@I.MM@
C TIOMOIIBI0 BRIOOPOYHBIX
XapaKTePUCTUK
I'enepanbHas COBOKYNHOCTh U CiIy4aiHas
BEIOOpKA. 3HaKOMCTB8 C BEIOOPOYHBIMHU https://www.yaklass.ru
XapaKTePUCTUKAMH. HKa HETO U - .
8 PAKTEPHC HCHKA CpetHero 1 50 | /p/veroyatnost-i-statisti
JIUCIIEPCUH TeHEePaIbHOM COBOKYITHOCTH K
C TTOMOIIIBIO BEIOOPOYHBIX xa
XapaKTePUCTUK
OLeHIBANIE BEDOSTHOCTEH COBLTH Mo https://www.yaklass.ru
HUBaHHE BEPOSTHOCTEH COOBITHI IT - .
9 ! P 1 51 | /p/veroyatnost-i-statisti
BEIOOpKE
ka
o i coGLrii https://www.yaklass.ru
HUBaHHUE BEPOATHOCTEN COOBITHH IT - .
10 HCHHBAFHE BEPOATHOCTEH CO 0 1 51 | /p/veroyatnost-i-statisti
BBIOOpKE
ka
Crarucruyeckas runoresa. [Iposepka https://www.yaklass.ru
11 | mpocTeHImmx rumoTe3 ¢ MOMOIIBIO 1 51 | /p/veroyatnost-i-statisti

CBOMCTB M3y4YEHHBIX PacIIpeAeIeHNI

ka




Craructuyeckas TUIIOTe3a. HpOBepKa

https://www.vaklass.ru

12 | mpocTediux rurnores ¢ MoMOILbI0 51 | /p/verovatnost-i-statisti
CBOWCTB M3yUYCHHBIX PaCIPEICICHHUIMA ka
https://www.yaklass.ru
13 [pakruueckas paboTa ¢ 51 : . .
HCTIOJIb30BAHUEM 3JICKTPOHHBIX TAOJHIL ka
I 5 https://www.vaklass.ru
aKTHUecKas paboTa ¢ . I
14 P p 51 | /p/verovatnost-i-statisti
WCTIOJIb30BaHUEM JICKTPOHHBIX TaOJIHII ka
IIpuMephl HEMPEPBIBHEIX CITyYaiHBIX https://www.yaklass.ru
15 | BenuunH. OYHKIMS IOTHOCTH 51 | /p/veroyatnost-i-statisti
BEPOATHOCTHU ka
PaBHOMepHOE pactipenernenue. [pumepst https://www.vaklass.ru
16 | 3ama4, mpUBOAALIMX K IIOKA3aTEILHOMY U 51 veroyatnost-i-statisti
K HOPMaJIbHOMY PacTpeneIiCHUIM ka
o . https://www.yaklass.ru
HKI[US IJIOTHOCTH BEPOSTHOCTH - -
17 YHKIL P 9 | /p/veroyatnost-i-statisti
MMOKA3aTEeIBHOTO PACTIPEICIICHHUS ka
o . https://www.yaklass.ru
HKI[US IJIOTHOCTH BEPOSTHOCTH - -
18 YHKIL P 9 | /p/veroyatnost-i-statisti
HOPMaJIBHOTO paclpeelICHUs a
ITocnenoBaTenbHOCTD OJMHOUYHBIX J/
1o | He3aBHCHMBIX coObiTHid. [Ipumep 3amgaun, 9 : . I
MPUBOASILEH K pacripeeIeHUIO ka
[Tyaccona
n 6 https://www.yaklass.ru
aKTHYecKasi paboTa ¢ - _
20 PaKTHH # paboT 9 | /p/veroyatnost-i-statisti
HCITIOJIb30BAHUEM JICKTPOHHBIX TAOJIHIL ka
K . https://www.yaklass.ru
oBapuauuia ABYX CIIYYaWHBIX BCJIIMYUH. . ..
21 PHaLHA /By Y 9 | /p/veroyatnost-i-statisti
KoabdunueHt Koppeasiuun ka
https://www.yaklass.ru
22 | CoBMmecTHbIC HAOMIOACHHS ABYX BETHINH 9 | /p/veroyatnost-j-statisti
ka
https://www.yaklass.ru
23 | Beibopounblit K03(hGHUIUEHT KOPPEIAIUN 9 | /p/veroyatnost-i-statisti

ka




Paznuune Mexny THEHHO! CBA3BIO U

https://www.vaklass.ru

24 " 1 9 | /p/veroyatnost-i-statisti
MPUIMHHO-CIICICTBEHHOM CBA3BIO ka
https://www.yaklass.ru
25 | Jluneitnas perpeccust 1 10 | /p/veroyatnost-i-statisti
ka
I 6 https://www.yaklass.ru
aKTHYecKasi padboTa ¢ - .
26 P P 1 10 | /p/veroyatnost-i-statisti
WCTIOJIb30BAHUEM 3JICKTPOHHBIX TAOIHIL K
IpencraBneHne JaHHBIX C TOMOIIBIO https://www.yaklass.ru
27 | Tabmmu u AuarpaMM, onHcaTeIbHAs 1 10 | /p/veroyatnost-i-statisti
CTaTUCTUKA ka
0 ¢ DABHOBOSMO https://www.yaklass.ru
BITHI BHOBO3MOKHBIMH - -
25 P 1 10 veroyatnost-i-statisti
JIIEMEHTAPHBIMU COOBITUSIMU ka
B i 006 . https://www.yaklass.ru
CJIEHHE BEPOSTHOCTEH CO c - -
29 BIMHCIICHHC BEPOATHOCTCH bITHH 1 10 veroyatnost-i-statisti
MpUMEHEHUEM (hOPMYIT ka
Boruncnenue Bepoz)THOCTeH COOBITHIA C https://www.vaklass.ru
MPUMEHEHUEM rpapUUECKUX METOIOB: B -
30 P P . 1 10 | /p/veroyatnost-i-statisti
KOOpJMHATHAs IIpsiMast, 1EPEBO, ka
nuarpamma Diinepa ==
https://www.yaklass.ru
31 | CnyyaiiHble BEJTMUUHBI U paCIPEACICHHS 1 10 | /p/veroyatnost-i-statisti
ka
M . . https://www.yaklass.ru
aTeMaTHYECKOe OXKUIaHUE CIyYaiHON - -
32 A y 1 10 | /p/veroyatnost-i-statisti
BEJIMYUHEI
ka
33 [ToBTOpenue, 06001ICHNE U | 1
CHCTEMAaTH3AIMs 3HAHHUI
34 [oBTopenue, 0600IICHNE U 1 1
CHCTEMAaTH3aIUS 3HAHHUH
35 [MoBTOpenue, 0600IICHNE U | 1
CHCTEMaTH3aIMs 3HAHHUI
36 [oBTopenue, 0600IICHNE U | 1
CHCTEMAaTH3AIUS 3HAHHH
37 IMoBropenue, 06061IeHHE 1 | 11
CHCTeMaTH3aIys 3HaHUI
38 [oBTOpenue, 060bIIeHNE U 1 11
CHCTEMAaTH3aIMs 3HAHUI
39 Konrponsaas padora: "BepostHOCTS 1 1 11
cTaTucTuka"
KonTponbHas padora: "BepostHocTh 1
40 " 1 11
CTATHCTUKA
HUTOI'O 1O MOIVIIIO 40

"BEPOATHOCTDB"




YYEBHO-METOJUYECKOE OBECIEYEHUE OBPA3OBATEJIBHOIO
MMPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJBI TSI VUEHUKA

1. Anrebpa m Hauyana maremaruueckoro anammsa. 10-11 kmacc: yueOnuk / Anumon IILA.,
Komsarun F0.M., TkaueBa M.B. [u np.] — M.: IIpocBenienue, 2016.
2. T'eometpus. 10-11 kmacc: yuebnuk / Aranacss JI.C., bytyzoB B.®., Kagomues C.b. [u ap.] —

M.: [IpocBeuienue, 2013.

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. KoBaneBa C.II. I'eomerpus. 9-11 kiacc. dopMmupoBaHME IPEIMETHBIX YMEHHH, 3aJauu

MOBBIIIEHHOH clioxHOCTH, YepTexku / Koanesa C.I1. — Bonrorpan: Yuurens, 2019.

2. Konte A.C. Anrebpa u Hadana marematudeckoro aHamuza. 10-11 kmacc: mukrantsl / Konte

A.C. — Boarorpan: Yuurens, 2023.

3. KysnemnoBa M.B. AnreOpa m Hauana maremarudeckoro anammza. 10-11 xmacc. YMK s
crapmeit mkonel: 10-11 kmacesr (PI'OC). Mertoauueckoe mocoOue uis yuuTens. ba3zoBsrii

ypoBeHb: yueOHuk / Ky3nerosa M.B. — M.: bunowm, 2012.

4. Jlenexuna T.A. Maremaruka. 10-11 knacc. Ilpenenbl U npou3BOAHbBIC: TEOPUS U MPAKTUKA

pemenust 3anay / Jlenexuna T.A. — Boarorpaza: Yuurens, 2009.

5. ®emoposa H.E., Tkauera M.B. Anre6pa m Hadanma maremarudeckoro aHanmza. 10-11 xmacc:

meTtoanueckue pekomenaanuu / @enoposa H.E., Tkauesa M.B. — M.: IIpocsemenue, 2017.

6. Xnesniok H.H. Teopernueckue koHcnekTsl o Marematuke. 10-11 kiace: kHUra Ass yuuTes.

Yacts 1. / Xnesurok H.H. — M.: Unekca, 2020.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChbI CETHU
HUHTEPHET

1. Maremariueckue 3TIOfIbI [NIEKTPOHHBIHN pecypc] — pexum Jocrtymna: http://www.etudes.ru

Annortanusa: Ha caiite npenctaBieHbl 3TIOAbI, BBIIOTHEHHBIE C UCIOI30BAHUEM COBPEMEHHOM

KoMIibtoTepHON 3D-rpaduku, yBiekaTeabHO U MHTEPECHO PACCKa3bIBAIOIINE O MAaTEMAaTHKE U €€



IMPUITOKCHUAX. 3,[[605 MOXHO COBCPHIUTE II03HABATCIIBHBIEC OKCKYpPCUHM II0 KpaCHBBIM
MaTeMaTH4eCKUM 3ajJadaM. VX MmocTaHOBKa IOHSATHA IOKOJIBHUKY, HO 0 CHUX IIOp HCKOTOPLIC

3ala4yy HC pCHICHbI YYCHBIMU.

2. KBaHT [3neKkTpoHHBIN pecypc] — pexxuM goctyma: http:// www.kvant.info

AnHotanusa: OU3NKO-MaTeMaTUYECKUN HAyYHO-TIONMYJISAPHBIA KypHal I IIKOJIBHUKOB U
CTY/IGHTOB TIOSBWJICSI B HMHTEpHETE. 31eCh IyOJIMKYIOTCSI HOBBIE HHTEPECHBIE CTaThbU 110

Mar€MaTuKu nu (I)I/I3I/IKI/I.

3. [opran Math.ru [snekTpoHHBIN pecypc| — pexxkum noctyna: http://www.math.ru

AnHoTanus: JlaHHBIA caliT TOCBAIIEH MareMmaTuke (M MareMaTHKaMm), MpeaHa3HaueH s
IIKOJIBHUKOB, CTYAEHTOB, YUMTEIEHM W IJI1 BCEX, KTO HMHTEpecyeTrcs MareMmarukoud. Ha caiite

HaﬁHYTCﬂ KHHUI'M, BUACO-JCKIIMH, 3aHUMATCIbHBIC MATCMATHYCCKHUEC d)aKTBI, Pa3IMYHBIC 110

YPOBHIO M TCMATHKE 3aJda4u, OTACJIIbHBIC UCTOPUM M3 KH3HU y‘IéHHX— BCE TO, YTO IIOMOXXCT
OKYHYTBHCS B y,[[HBHTeJ'IBHLIfI nu YBHeKaTeHBHLIﬁ MHP MaTCMAaTUKH. I[J'I}I y‘lHTeJ’Ieﬁ Ha JaHHOM

caiite C06paHBI Marcpuyajabl  AJId  YPOKOB, OShI/IgI/IaJILHbIe JOKYMCHTLL U APYIOC TIOJIC3HOC B

pabore.

4. Bes QJICMCHTAapHass MaTCMaTHKa: CpC,Z[HHH MaTeMaTniuCCKasd MHTCPHCT-IIKOJIA [BHCKTpOHHHﬁ

pecypc] — pexum gocrymna: http:/www.bymath.net

AHHOTanus: JlaHHBIN CalT JaeT BOBMOKHOCTb YUUTHCSI, HE BBIXOZS U3 I0Ma. 30€Ch CONEPKAThCS
BCE HEOOXOMUMBIC MaTepuasbl MO 3JIEMEHTapHOW MareMaThke B IOJHOM 00béMe (Teopus,

3aa4u, MoMollb, KOHTPOJIbHBIC, KOHCYJII)TaIII/II/I).

5. 3agaun o reoMeTpUn: HHPOPMAITMOHHO-TIOUCKOBAs CUCTEMa [3JIEKTPOHHBIN pecypc] — pexxum

nocryna: http://zadachi.mccme.ru

AnHotanus: JlaHHBI calT mpenactaBiseT coOOH ANEKTPOHHYIO 0a3y ¢ TeOMETPUYECKUMU

3aJa4yaMM

6. MaremaTHKa B TOMOIIb IIKOJBHUKY U CTYIEHTY (TECThl IO MaTeMaTuke online) [371€KTPOHHBIH

pecypc] — pexum goctymna: http://www.mathtest.ru

AnHoTtanusga: Ha paHHOM cailfte mnpeAcTaBieHbl  OHJIAMH-TECTBI, KOTOpbIE IMOMOTYT
oOyyarolemMycsi IpOBEPUTh YPOBEHb 3HAHUHM IO MareMaTuke. Kpome TecToB mpemocTaBiseTcs
BO3MOYKHOCTb IIPOCIIYIIaTh AEBATh OYE€Hb KOPOTKHMX JIEKIMH MO IIKOJIBHOM MareMmaruke. Bechb
Marepual U3JIOKEH B BUJE 3a7ad. BeICiyliaB IOCTaHOBKY 3a/1a4M, aBTOP PEKOMEHYET IIPepBaTh

MMPOCITYIIMBAHUE JICKIIUH U MMONBITATHCA PCIINTD eé caMOMy.



7. Maremaruka. Illkomna. bynymee. Cait yuurens mareMatuku A.B. llleBkuHa [37€KTPOHHBIN

pecypc] — pexxum gocrtymna: http:/www.shevkin.ru

AHHOTaIMs: JaHHBIA calT OydeT TMOJE3eH Kak YUYUTENr Tak W oOydaromemycs. Ha nem
NpeICTaBleHbl yuyeOHO-MeTonuyeckue KoMiiekTel Hukombckoro C.M. u apyrue, HaydHbIE

CTAaTbC, MATEMATUYCCKUEC IIKOJIBI 1 MHOTOC APYTOC.

8. Maremarnueckoe oOpa3zoBaHue: MPOILIoe U HacTosmee. IHTepHEeT-OMOInOTeKa MO0 METOIUKE

MpenoiaBaHusl MaTEeMaTHKHU [3JIEKTPOHHBINA pecypc]| — pexum noctyna: http:// www.mathedu.ru

Annotanusa: Ha caiite npencraBieHbl KHUTM, aBTopedeparbl U AUapMIbMbBI IO MaTeMaTHKE,

HaXOSIIHUECs B CBOOOTHOM JIOCTYTIE.

9. Caiitr snemeHTapHOM Maremaruku JMuTpus ['yummHa [Sl€KTpOHHBIM pecypc] — pexum

noctyma: http:// www.mathnet.spb.ru

AHHOTaL[I/I}II Caiir pa3pa60TaH L TCX, KTO HHTCPECYCTCA BHCMeHTapHOﬁ MaTeMaTHUKOM:
IITKOJIBHHUKOB, a6I/ITypI/ICHTOB, cnymaTeneﬁ IIOATrOTOBHUTCIBHBIX KypCOB, CTYACHTOB
NeJarorn4y€CKux BY30B U y‘—IHT@J’ICfI. 3)16CB MOXXHO HaWTH BAapHAHTHI BBIITYCKHBIX 3K3aMCHOB,
3ajgadyn 11O MAaTC€MaTuKe, npepraraBmmecda Ha  BCTYHHUTCIIbHBIX  OK3aMCHAX, 3aJa4un

MaTCMAaTUYCCKUX OJIMMIINAZA BY30B U METOAUYCCKUC MOCcoOHUs 0 MaTeMaTHKe.

10. Odurmansaeiii nHGOpMAMOHHBINA MopTan EI'D [31neKTpoHHBIN pecypce| — peKuM JOCTyIIa:

http://www.ege.edu.ru

AHHoTanus: Pecypc comepkKHUT axkTyalbHyl0 HH(OpPMALKIO O €AMHOM TOCYIapCTBEHHOM
9K3aMEHE I10 Pa3JIMYHBIM YUEOHBIM MpeaMeTaM (00mmue cBeaeHus, HHPOPMAIIUIO BBITYCKHUKAM

11 kaccoB, MOCTYHAIOIIUM B BY3bI U TIp.).

11. Omummuanet. [napranka EI'D mo marematuke: BapuaHThI, PEIICHUS [3JIEKTPOHHBINA pecypc|

— pexxum noctyna: http://shpargalkaege.ru

AHHoTanus: Pecypc mpenHazHadeH B mepByro ouepenp ais noarotoBku k EI'D u 'MA mo
Maremaruke (3agaun EI'D, Bapuantel EI'D, Bapumantsl ['MA), a Takxke comepkuT yueOHO-

MCTOOUYCCKHC p8.3p8.60TKI/I, OJIUMITMAIHBIC 3a1a4U U IIp.
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