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[Iporpamma 1o MmaremMaTuke yriyoJaeHHOro ypOoBH AJis1 00y4aroIuXcsl HA yPOBHE CPEJHEr0 001Iero
oOpazoBanusa paszpaboraHa Ha ocHoBe @I'OC COO c yueToM COBpPEMEHHBIX MHUPOBBIX TPEeOOBaHHI,
NpebBISIEMBIX K MATEMaTHYeCKOMY 00pa30BaHHIO, U TPaAULMHA poccuiickoro oopasoBanus. Peannzanus
IPOrpaMMBbl 110 MaTeMaThke OOeCIeYMBAET OBJAJCHHE KIIIOYEBBIMH KOMIIETEHIMSMH, COCTABIISIOIINMHI
OCHOBY ISl CAMOPA3BUTHS U HENPEPHIBHOI'O 00Pa30BaHMs, LIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, THYHOCTHOTO
Y TI03HABATENBHOTO PA3BUTHUS TMYHOCTH 00yUaroImuXCsl.

B mporpammMe 1o MaremaTHKe yYTEHBI HAEU U MTOJIOKEHUS KOHLEIIMY PAa3BUTH MaTEMAaTHIECKOTO
obOpazoBarns B Poccmiickoit ®epeparnuu. Marematnyeckoe 0o0Opa3oBaHWE [OJDKHO pemIaTh 3a/ady
o0ecriedeHns: HEOOXOUMOTO CTpaHe YKucia O0y4atoLUIUXCsl, MaTeMaTHUeCKasi OArOTOBKAa KOTOPBIX ObLIa
OBl JOCTaTOYHA JUIS TPOAOIDKEHUS] 00pa30BaHus IO Pa3IUYHBIM HANpaBJICHHUSIM, BKJIIOUas PENoAgaBaHue
MaTEeMaTHKH, MaTeMaTHIeCKUe HCCIIe0BaHus, paboTy B chepe MHYOPMAIIMOHHBIX TEXHOJOTHN U JPYTHX,
a Take obecrmeyeHHs Uil KaXIOro OOydYaromerocss BO3MOXKHOCTH JOCTIDKCHHS MaTeMaTHYecKoi
MOJATrOTOBKM B COOTBETCTBHM C HEOOXOIUMBIM €My ypoBHeM. Ha pemieHue 3THX 3ajgad HalelieHa
IporpaMma 1o MaTeMaTHKe yIiIyOJIeHHOTO YPOBHS.

HeobxomumMocTs MaTeMaTHYeCKOH IOATOTOBKHA OOYCIIOBIEHa OOYCIIOBIEHO POCTOM YHCIA
CIENUANTBHOCTEH, CBS3aHHBIX C HEMOCPEACTBEHHBIM NMPUMEHEHHEM MaTeMaTHKH (B cdepe IKOHOMUKH,
Om3HEeCe, TEXHOJIOTHYECKUX 001acTsAX, TYMaHUTAPHBIX cepax). KommaecTBo 00ydarommxcs, A7 KOTOPBIX
MaTeMaTHKa CTAaHOBUTCA (yHIAMEHTOM O0Opa3oBaHMA, IUIAHUPYIOLIMX 3aHUMAThCS TBOPYECKOHM H
UCCIIEIOBATENbCKON paboToil B 00IaCTH MaTeMaTHKH, HHPOPMATUKH, (U3UKH, SKOHOMHKH U B JIPYTUX
o0acTsX, yBEIUYMBAETCSA, B TOM YHCIE C YYETOM OOY4YalOUIMXCsl, KOMy MaTeMaThKa HYKHa s
UCIIOJIb30BaHMA B PO(eccHsx, He CBA3aHHBIX HEMOCPEACTBEHHO C HEH.

HpI/IKJ'Ia)IHaSI 3HAYUMOCTh MAaTEMaTHKU O6YCJ'[OBJ'ICH3 TEM, YTO €€ NpeAMETOM ABJIAIOTCA
(byHAaMeHTaIbHbBIE CTPYKTYPbI HALIETO MUPA: IPOCTPAHCTBEHHBIC (DOPMBI U KOJIMYECTBEHHBIE OTHOLICHUS,
(GYHKUMOHAIBHBIE 3aBUCHMOCTH M KaTETOPHM HEOMNPEICICHHOCTH, OT NPOCTEHIINX, YCBaHBAaEMBIX B
HETIOCPEACTBEHHOM OIBITE, A0 JIOCTaTOYHO CJIOXKHBIX, HEOOXONUMBIX MJIS1 Pa3BUTHS HAyYHBIX H
TEXHOJIOI'MYECKUX I/II[CI7L bes KOHKPCTHBIX MAaTCMAaTHYCCKUX 3HAHUN 3aTPYAHCHO IMOHMMAaHNWE NPUHIIUIIOB
YCTPOHCTBA W HCIIOIB30BAHUSI COBPEMEHHON TEXHHKH, BOCHPHUSATHE W MHTEpIIpeTalys pa3HooOpa3HOU
COLMAIbHOH, SKOHOMHYECKOH, IOJUTHYECKOH uHpopMauuyu, Manod3(p(PeKTHBHA MOBCEAHEBHAS
MpaKkTUIecKas AesTeIbHOCTh. Bo MHOTHX cdepax mpodeccHoHaTBEHON AeSTeNLHOCTH TPEOYIOTCST YMEHHUS
BBITIOJIHATE pPacd€Thbl, COCTABJIATH aJIFOPUTMbI, IIPUMCHIATH q)OpMy.HBI, IMPOBOAUTE TCOMETPHUYCCKHUE
U3MEpPEHHs U MOCTPOCHUS], YUTaTh, 00padaThIBaTh, HHTEPIPETUPOBATE M MPEACTABIATE HHPOPMALMIO B
BUjie TaONHL, JUarpaMM U rpad)vkoB, TOHUMATh BEPOATHOCTHBIM XapakTep CIydaiHbIX COOBITHH.

OHOBPEMEHHO C pacUIMpeHueM cdep MpPUMEHEHUS MaTeMaTHKH B COBPEMEHHOM OOIIecTBE Bce
Ooiiee Ba)XHBIM CTAHOBUTCSI MaTEMAaTHUYECKHH CTHIb MBIIUICHUS, MPOSBISIOLIMNACS B ONPEAETICHHBIX
YMCTBEHHBIX HaBBIKaX. B mporecce u3yyeHuss MaTeMaTHKHU B apCeHaJI IPUEMOB U METOJOB MBIIIICHUS
YeNoBeKa eCTECTBEHHBIM 00pa3oM BKIIOYAIOTCS MHAYKIUS M IEAYKIHs, 0000IIeHre U KOHKPETH3aIus,
aHalM3 ¥ CHHTE3, KilacCHHKamus M cUcTeMaTH3alus, aOcTtparupoBaHue W aHajorus. OOBEKTHI
MaTeMaTHYECKUX YMO3aKJIIOUCHUH, MpaBuia UX KOHCTPYUPOBAHMS PACKPBIBAIOT MEXAHM3M JIOTHUECKHX
MIOCTPOCHUH, CHOCOOCTBYIOT BBIpaOOTKE YMEHHs (OPMYJIUPOBaTh, OOOCHOBBIBATH W JIOKA3bIBATh
CYXKJIEHUs, TeM caMbiM (DOPMHUPYIOT JIOTHYECKH CTWJIb MBIIUICHUS. Beaymas poib NpUHAAIEKUT
MaTeMaTHKe B (OPMUPOBAHHMU aJITOPUTMUYECKOW KOMIIOHEHTHI MBILIUIEHHS M BOCIUTAHWU YMEHUH
JeHCTBOBATh MO 3aJaHHBIM AJITOPUTMaM, COBEPLICHCTBOBATh W3BECTHBIE W KOHCTPYMpPOBAaTh HOBbIE. B
NpoIlecce PelIeHus 3a/1ad - OCHOBBI JJIsl OpPTaHW3aIMK YIeOHOH JesITeIbHOCTH Ha YPOKaxX MaTeMAaTHKH -
Pa3BUBAIOTCS TBOPYECKAs U NIPHUKJIIAIHAS CTOPOHBI MBIIIIJICHUSI.

OOyueHne MaTeMaTHKE AaeT BO3MOXKHOCTh Pa3BUBaTh y 00yUYalOMIUXCA TOUYHYIO, PAIHOHAIBHYIO U
WHQOPMATHUBHYIO pedYb, yMEHHE OTOHMpaTh HauOoyiee TMOAXOMAMIINE S3BIKOBBIE, CHMBOJIHYECKHE,
rpaduyeckue cpencTsa s BRIPAKEHUS CYKACHUH M HATJISHOTO X MIPEJCTABICHHS.

Heo0xonumpIM KOMIIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJKOBAaHHUM SIBISIETCS oOriee
3HAKOMCTBO C METOJaMHU IIO3HAHUA HeﬁCTBHTeHBHOCTH, npeacTaBjJICHUEC O IMNPEAMETE MU METOAC
MAaT€MaTuKHu, €ro OTIHNYMAX OT MCETOHAOB C€CTCCTBCHHBIX W TYMAaHUTApPHBIX HAYK, 06 OCOGGHHOCTHX
NPUMEHEHHUS] MaTEeMAaTHKH JIJIsl PELIeHUs] HAy4YHBIX U NMPHUKIAAHBIX 3a71a4d. Maremarnieckoe o0Opa3oBaHUe
BHOCHUT CBOM BKJIaJ B popMuUpOBaHUE OOLIEH KyJIbTYpbl YeOBEKA.



W3ydyenne MaTeMaTHKH CIIOCOOCTBYET JICTETHYECKOMY BOCIIHUTAHHIO YEJIOBEKa, IOHWMAHUIO
KpacoTbl U U3SILIECTBA MATEMATUUYECKUX PACCYXKICHUH, BOCIPUATUIO T€OMETPUIECKUX (HOPM, YCBOCHUIO
Ueu CUMMETPUH.

[TpuopuretHeiME Heasimu oOydyenusi maremMaTuke B 10 - 11 kiaccax Ha yriyOJeHHOM YpOBHE
IIPOIOJIKAIOT OCTABATHCSI:

¢dbopMHUpOBaHNE IEHTPAJIbHBIX MAaTEMATHYECKUX IOHATUH (YMCIIO0, BEIMYMHA, TE€OMETPHYECKas
¢urypa, TmepeMeHHas, BEPOATHOCTb, (YHKIMSA, NPOUZBOAHAS, HHTErpai), OOECIeYHBAIOIINX
IIPEEMCTBEHHOCTH U MEPCIIEKTUBHOCTh MaTEMaTHYECKOTO 00pa30BaHusI 00yJaroIuXcs;

NOJBeIeHNE 00YHYaIOIINUXCsl HA JOCTYITHOM U1l HUX YPOBHE K OCO3HAHUIO B3aMMOCBS3H MaTeMAaTUKU
Y OKPY’KaIOLIero MUpa, MOHUMAaHUIO MaTEMaTHKU KaK 4YacTy OOIIEeH KyJIbTyphl YeIOBEYECTBA;

pasBUTHE WHTEIUICKTYalbHBIX W TBOPYECKHX CIOCOOHOCTEH O0Oydaromuxcs, MO3HaBaTeIbHON
AKTUBHOCTH, UCCIICAOBATEIbCKUX YMEHUH, KDUTUYHOCTH MBILIUIEHHS, HHTEpeca K N3YUEHUI0 MaTeMaTHKY;

¢dopmupoBaHre (PYHKIMOHAJIBHOM MAaTeMaTH4YeCKOW TpaMOTHOCTH: YMEHHUS PAaclo3HaBaTh
MaTeMaTHYeCKHe acHeKThl B PEalbHBIX JKM3HEHHBIX CUTYyalMsX M TPU U3YyYCHUH APYTHX y4eOHBIX
IPEIMETOB, IPOSBJICHUS 3aBUCUMOCTEN U 3aKOHOMEpHOCTEH, (OPMYJINPOBATh UX HA A3bIKE MATEMAaTHKH U
CO3/1aBaTh MaTEMaTHYECKHE MOJENH, NIPUMEHITh OCBOCHHBIH MAaTEMAaTHYECKUH ammapaT Uil PELICHUs
MIPAKTUKO-OPUEHTUPOBAHHBIX 3aj[ay, HHTEPIPETHPOBATh U OLIEHUBATh MOIY4YE€HHBIE PE3YIbTaThI.

OCHOBHBIMH IMHHUSAMH cojaepkaHuss matematukun B 10 - 11 kmaccax yriryOIeHHOTO ypOBHS
aprstores: "Uncma w BerumcneHus', "AnreOpa" ("AnreOpandeckuwe BbeIpakeHUs', "YpaBHEHUS U
HepaBeHcTBa"), "Hauana matemaTtmueckoro ananmsa", "I'eomerpus” ("I'eomerpuyeckue GUTypsl U HX
cBoiictBa", "U3mepenne reomerpudeckux BenuuuH"), "BeposarHocTs u craructuka'. J[aHHBIC JHHUH
PasBUBAIOTCS MApaUICNIbHO, KaXasi B COOTBETCTBUM C COOCTBEHHOH JIOTMKOM, OJHAKO HE HE3aBHCHUMO
OJlHa OT JPYyrod, a B TECHOM KOHTaKTe M B3aMMoAeHCTBHU. Kpome 3TOro, ux oObeAMHSET JorudecKas
COCTaBJISIONIAs], TPAIUIIMOHHO MPUCYLIasi MaTeMaTUKE U MIPOHU3BIBAIOIIAS BCE MaTEMaTHUECKHUE KyPChl U
conepxkarenbubie JmHUK. Chopmymuposannoe Bo ®I'OC COO tpeboBanme "yMeHHE OmNepHUpoOBaTh
NOHATHSAMU: OIpEIeNeHUEe, aKCUOMa, TEOpeMa, CJCICTBHE, CBOICTBO, NPU3HAK, [OKAa3aTENbCTBO,
paBHOCHIIbHEBIC (hOPMYIHPOBKH, YMEHUE (POpMYIHpOBaTh 0OpaTHOE M MPOTHBOIMOJIOKHOE YTBEPIKICHHE,
MIPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, HCIONb30BaTh METOJ MaTeMaTH4eCKON HWHIYKIHH, TPOBOAUTH
JIOKa3aTeJIbHBIC PACCYKACHHS IIPU PELICHUH 33/1a4, OLICHUBATh JIOTHUECKYIO PaBUIILHOCTD pacCyKACHUI"
OTHOCHUTCSI KO BCeM y4eOHBIM KypcaM, a (JOpMHpPOBaHHUE JOIMYECKUX YMEHHUH pacrpelenseTcs Mo BCeM
rojiaM oO0y4eHHUs Ha YPOBHE CPEIAHEro 00IIero 00pa3oBaHusl.

B cootBerctBum ¢ ®I'OC COO maremaTuka sBIsieTCs 00s3aTeIbHBIM MPEAMETOM Ha JTaHHOM
ypoBHe o0pa3oBanus. Hacrosiiel nporpaMMoii o MareMaTuke IpeaycMaTpUBaeTcsl H3ydeHne y1eOHOro
npeamera "Marematuka" B paMKax Tpex y4deOHBIX KypcoB: "AnreOpa W Hayajla MareMaTH4ecKoro
anammza", '"T'eomerpus", "BepostHocth u cratuctuka'. @DOpMHpPOBAHUE JIOTUYECKUX YMEHH
OCYILLIECTBIISIETCS. HA NMPOTSDKEHHM BCEX JIET oOyueHHs Ha YPOBHE CpeaHero oluiero oOpa3oBaHUs, a
AJIEMEHTHI JIOTHKH BKJIFOUAIOTCSI B COJICp)KaHUE BCEX HA3BAHHBIX BBIIIE YIEOHBIX KYPCOB.

O6miee yncao0 YacoB AJIs M3yUEHUs MaTeMaTuky, - 544 vaca: B 10 kmacce - 272 yaca (8 yacoB B
Henenmo), B 11 kimacce - 272 gaca (8 9acoB B HEZIETIO).

Bo3moxHa KOppeKTHPOBKa OOIIEro 4HCiia 4YacoB, PEKOMEHIOBAHHBIX JUUIsl M3YYEHUsI TpeIMeTa, C
YUETOM HHIMBHIYATBHOTO IMOJIX0/a OOpa30BaTENbHBIX OPraHM3alluil K YIIyOJeHHOMY H3Y4YeHUIO
MaTeMaTHKH{, B PaMKax COONIOJCHMS TMIMEHHYECKMX HOPMAaTHUBOB K HEAEIBbHOM 00pa3oBaTeIbHOM
Harpyske.

[Inanupyemsbie pe3yibTaThl OCBOEHHUS MPOrPaMMBI MO MaTeMaTHKE Ha YPOBHE CPEIHEro OOIIero
o0Opa3oBaHws.

B pesynbrare uzydeHuss MaTeMaTHKH Ha YpPOBHE CpeIHEro oOuiero oOpa3oBaHus y 00ydaromerocs
OyayT c(hOpMHUPOBAHBI CIIEAYIOIINE TNYHOCTHBIC PE3YIbTaThI:

1) rpak1aHCKOTO BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh TPAKAAHCKOW MO3MLUHM OOYYaroIlerocsi Kak akTUBHOTO M OTBETCTBEHHOT'O
YJieHa POCCUICKOTrO OO0IecTBa, TPEJICTaBICHHE O MAaTeMaTHYeCKUX OCHOBaX ()YHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYP, SBICHUH, IPOIETYp TPAKIAHCKOTO 00IIecTBa (BEIOOPHI, OIIPOCHI U JPYroe), YMEHHE
B3aUMO/ICHCTBOBATh C COUUAILHBIMA MHCTUTYTaMU B COOTBETCTBUH C X (QYHKIHMSIMHU U Ha3HAYCHHUEM;

2) IaTpUOTHYECKOTO0 BOCTIUTAHUS:

c(hOpMHPOBAHHOCTh POCCHICKOW Tpa)XJAaHCKON WIEHTHYHOCTH, YBAXKEHUS K MPOIIIOMY H
HACTOSIIEMY POCCUICKOM MaTEeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHXKEHHMSIM POCCUHCKHUX



MAaTE€MaTUKOB M POCCHMCKOM MAaTeMaTHMYECKOW WIKOJIbI, MCIOJb30BAaHHUE ITUX INOCTHKEHHHA B JIPYrUX
HayKaxX, TEXHOJIOTHX, cepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHMS:

OCO3HAaHUE JIyXOBHBIX IIEHHOCTEH pPOCCHICKOrO Hapoja, C(HOpPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, YTHYECKOTO TOBEACHUS, CBI3aHHOTO C MPAKTHYECKUM NPUMEHEHHEM AOCTIDKEHUH HayKd U
JIESITEIbHOCTHIO YIEHOT0, OCO3HAHUE IMYHOTO BKJIA/IA B IIOCTPOCHHUE YCTOMYNBOTO Oy TyIIETO;

4) 3CTETUYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYas SCTETHKY MaTeMaTHYeCKHMX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj1ad, pelIeHUH, pacCyKIeHUNA, BOCIPHAMYHBOCTh K MAaTEMAaTHYECKUM aCTIEKTaM Pa3IHIHBIX
BUJIOB UCKYCCTBA;

5) ¢pu3nYeCcKOro BOCIIUTAHUS:

c(hOpMHUPOBAaHHOCTh YMEHHUS MPUMEHITh MaTeMaTHYeCKHEe 3HAaHHWA B WHTEpPEcax 370POBOTO H
Oe3omacHoro oOpa3a W3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (3JI0pOBOC IHUTAHUE,
cOaIaHCUPOBAHHBIN PEKUM 3aHATUH W OTHABIXA, PETyJspHas (QU3NYEeCKas aKTUBHOCTH), (U3UUICCKOE
COBEPIIICHCTBOBAHHE IIPH 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOM JIEATENFHOCTEIO;

6) TPyIOBOTO BOCTIUTAHUSI:

TOTOBHOCTh K TPYHYy, OCO3HaHUE IICHHOCTH TPYyIOJIIOOUs, HWHTEpEC K pa3iuyHbIM chepam
pohecCHOHANBHON NEATENbHOCTH, CBI3aHHBIM C MATEMATUKOHN U €€ MPUJIOKEHISIMI, yMEHNE COBEPIIaTh
OCO3HaHHBIN BEIOOD OyayIIel npodeccruu 1 peaaTn30oBsIBaTh COOCTBEHHBIE XKU3HEHHBIE TUTaHbIL, TOTOBHOCTh
U CIIOCOOHOCTh K MaTeMaTHYEeCKOMY OOPa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSDKEHUU BCEH KU3HH,
TOTOBHOCTH K aKTUBHOMY Y4aCTUIO B PCHICHUH IMPAKTUYCCKUX 3a1a4 MaTeMaTHYEeCKOM HaIlpaBJICHHOCTH,

7) 3KOJIOTUIECKOTO BOCITUTAHMS:

C(I)OpMI/IpOBaHHOCTI) 9KOJIOTHYECKOM KYJbTYpPbl, IOHUMAaHHUC BIUAHHA COUHUAIIBHO-3KOHOMHUYECKUX
MPOIIECCOB HAa COCTOSIHME TPUPOJHON M COIMAILHOW Cpeibl, OCO3HAHWE TIJIOOAJTBLHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeM, OpUEHTAIlMI Ha TPUMEHEHNEe MaTeMaTHUECKUX 3HAHUW I PelieHus 3a/1a4 B
o0nacTu OKpY’Karolle cpefpl, IDTAHUPOBAHNE MOCTYIKOB W OIEHKH MX BO3MOXKHBIX ITOCIIEACTBHMA IS
OKpY>Karollley cpelibl;

8) IEHHOCTH HAYYHOTO MO3HAHMUS:

c(hopMHUPOBaHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH
1 00IIECTBEHHO! IPAaKTUKH, TIOHIMaHHE MaTeMaTHYECKON HAYKH KaK c(epbl YeIOBEUECKOH eI TEeTLHOCTH,
OTaIllOB €€ Pa3BUTUA W 3HAYUMOCTU JIA PA3BUTHUA HUBUWIIN3AllMM, OBJIAJICHUC A3BIKOM MATEMATUKU U
MaTeMaTHYECKOW KYJIbTYPOH Kak CpPEJICTBOM IO3HAHWS MHUPA, TOTOBHOCTh OCYIIECTBIISITH MPOCKTHYIO U
HCCIIEIOBATEIBCKYIO JIEATENFHOCTh UHANBHYa IbHO U B TPYIIIIE.

B pe3ynbrate n3ydeHuss MaTeMaTUKKU Ha YPOBHE CPEIHErO 00IIero o0pa3oBaHus y 00ydaronierocs
Oynyt cdopMUpOBaHBI I[TO3HABaTENbHBIE YHHBEpCAbHbIE YYeOHBbIE JEWCTBUS, KOMMYHHKATHBHBIE
YHHUBEpCaAIbHbIE yueOHBIE NEHCTBHSA, PETYJISATHBHBIE YHHUBEpCAJIbHBIC Y4eOHBbIE NEWCTBHUS, COBMECTHAsS
JICSATSIILHOCTb.

V¥ oOyuaromerocst 0yayT chopMHPOBaHbI CIICAYIONIHE 0a30BbIe JOTHYECKHE AeiCTBHS KaK YacTh
MO3HABATEIFHBIX YHUBEPCATHHBIX YICOHBIX JIEHCTBHIA:

BBIABJIATE U XAapPAKTCPU30BATh CYHICCTBCHHBIC IPU3HAKKW MATCMATHYCCKHUX O6’beKTOB, HOHSITI/IFI,
OTHOIICHUH MEXTy MOHITUSIMHE, (POPMYITHPOBATH ONPE/ICICHUS TIOHATUH, YCTaHABINBATh CYIIECTBEHHBIH
MIPHU3HAK KIacCU(UKAIIMU, OCHOBAHUS JIJIsi OOOOIICHUS M CPAaBHEHUS, KPUTEPUH IPOBOIMMOTO aHAIIN3a;

BOCIIpUHUMATh, (GOPMYITHpPOBaTh W  NPeoOpa3OBBIBATh  CYXKISHHUS: YTBEpIAUTENbHBIE W
OTpULATCIbHBIC, CAMHUYHBIC, YACTHBIC U O6I]_[I/Ie, YCJIOBHBIC,

BEISBJISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MPOTHBOPEUUs B (aKkTaxX, NaHHBIX,
HAOMIOJICHUSIX WM YTBEPKACHUAX, Npe/yiaraTb KPUTEPUH JUIS BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMIL;

ACIaTb BBIBOABI C  HCIIOJIB30BAHWEM 3aKOHOB JIOTUKH, MACAYKTHUBHBIX W HHAYKTHUBHBIX
YMO3aKJIFOUEHUH, YMO3aKITFOUSHH 110 aHAJIOTHH;

MPOBOJNUTH CAMOCTOSTENBHO JOKa3aTeNbCTBA MAaTEeMAaTHYeCKUX YTBEPKICHUH (TIpSIMbIE U OT
MPOTHUBHOTO), BBICTPaWBATh APTYMEHTAIMIO, MPHBOJAUTH TPUMEPHl U KOHTPIPHUMEPHI, O0OOCHOBBIBATH
COOCTBEHHBIE CYXJICHUS U BHIBOJIBI;

BEIOMpaTh CrMOCO0 pemieHuss y4eOHOUW 3amauu (CpaBHUBATh HECKOJIBKO BapHAHTOB DEIICHUS,
BBIOMpATh HaUOO0JIEe MOIXOASIIUI C yUETOM CaMOCTOSITEIbHO BIICIICHHBIX KPUTEPHEB).



VY oOyuatomerocs OyayT copMupoBaHbI ciaeayromue 0a30BbIe HCCIEI0BATEIbCKUE NCHCTBHIS KaK
YyacThb [I03HABATEIbHBIX YHUBEPCAIbHBIX YU€OHbBIX ACHCTBUIA:

UCIIOJIB30BaTh BOMPOCHI KK UCCIIEI0BATENbCKAN MHCTPYMEHT MO3HAHUS, POPMYITHUPOBATH BOIPOCHL,
¢$uKcupyroume NpoTuBoOpeune, NpodaeMy, yCTaHaBIMBAaTh KICKOMOE U JaHHOE, (JOPMHUPOBATH CHIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UINI0, MHEHHUE;

IPOBOAUTE CAMOCTOSATENBHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, MCCIEIOBAHHE IO yCTAHOBJICHUIO
0coOeHHOCTe MaTeMaTHYeCKOro OOBEKTa, SBJICHHs, IPOLEecca, BBIIBICHUIO 3aBUCHMOCTEH MEXKIY
00BbEeKTaMu, ABJICHUAMH, IPOLIECCAMU;

CaMOCTOSITETIbHO (OpMyNIUpOBaTh OOOOIIEHUS M BBIBOABI IO pe3yibTaTaM IIPOBEAECHHOTO
HaOJIIONEHNsI, WCCICIOBAaHUS, OLIGHUBATh JOCTOBEPHOCTh IIOJYYEHHBIX pE3yJIbTaTOB, BHIBOAOB U
00001IEeHHNI;

IPOTHO3MPOBAaTh BO3MOXKHOE Pa3BUTHE IPOLIECCA, a TAKXKE BBIABUTaTh IPEAMOJIOKEHHUS O €ro
Pa3BUTHU B HOBBIX YCIOBUSIX.

Y oOyuatomierocss OyayT chopMUpOBaHBI yMEHHUs PpadoTaTh ¢ HHPOpPMANHMeil KaK YacTh
[I03HABATEIbHBIX YHUBEPCAIBHBIX yUCOHBIX JEHCTBUIM:

BBIBIIAITH JeQUUNTH HH(OpMALMHY, JaHHBIX, HEOOXOAUMBIX JUISL OTBETA HAa BOIIPOC U VIS PELICHUS
3a7a4u;

BBIOMPATh HH(GOPMALIUIO U3 UCTOYHUKOB PA3IMYHbIX TUIIOB, aHAJM3UPOBATh, CUCTEMAaTU3UPOBATh U
MHTEPIPETUPOBATh HHPOPMALIMIO Pa3InYHBIX BUJOB U (POPM MpencTaBIeHHUS;

CTPYKTYpUpOBaTh HH(OpMANMIO, TMPEACTABIATh €€ B pa3iWYHbIX (opMax, HILTIOCTPUPOBATH
rpaduyecKy;

OLIEHUBATh HAJISKHOCTh MH(OPMALIUH 110 CAMOCTOSATEIHHO C(HOPMYITUPOBAHHBIM KPUTECPHSIM.

VY oOyuatomerocsi OynyT cpopMHUpOBaHBI yMEHHUS OOLICHHS KaKk 4YacTh KOMMYHUKATHBHBIX
YHUBEPCAJIbHBIX Y4eOHBIX 1eHCTBUIA:

BOCIIPUHUMATh U (HOPMYJIMPOBATH CY)KICHHS B COOTBETCTBHH C YCIOBHSAMH U LEISIMH OOLICHHS,
SCHO, TOYHO, T'PaMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M INHCbMEHHBIX TEKCTaX, AaBaTh
MOSICHEHHUSI TI0 X0y PEUICHUS 3a/1a4i, KOMMEHTUPOBATh TIONYyUYEHHBIH Pe3ynbTarT;

B X0JIe 00CYXIIeHHs 33/1aBaTh BOMPOCHI 110 CYHIECTBY 00CYKJaeMOM TeMBbI, MPOOIEMBI, pelraeMoi
3aJa4d, BbBICKa3blBaTh HJACH, HALCJICHHbIE HA IIOUCK PEIIEHHsS, COIOCTAaBISATh CBOU CYXKICHHSA C
CYXIEHUSIMHU IPYTHX YYAaCTHUKOB JMAJIOra, OOHAPYKUBATh Pa3IMuUe U CXOACTBO MO3UIUH, B KOPPEKTHOH
(dhopMme popMyTUPOBATH PA3HOTIIACHS, CBOU BO3PAIKEHUS,

NPEACTABIATh  pe3yibTaThl pEIIeHWS 33/Ja4yd, OSKCICPUMEHTa, HCCIEeIOBaHUs, MPOEKTa,
CaMOCTOSITETIbHO BBIOMpaTh (OpMAT BBICTYIUICHHS C Y4YeTOM 3aJad Npe3eHTalud U OCOOEHHOCTEH
ayJIUTOPHUH.

V¥ obyuatomerocst OyayT cOpMUPOBaHbI YMeHUS] CAMOOPIraHU3ALMM KaK YacTb PEryJITHBHBIX
YHHUBEPCAIbHBIX YU€OHbIX 1EHCTBUI:

COCTABIISITh TUIAH, AITOPUTM PEILICHHUS 33]]auH, BBIOMPATh CIIOCOO PEHICHUS C YUETOM WMEIOIUXCS
peCypcoB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBATh H KOPPEKTUPOBATH BapHaHTHI PELICHUHN C
y4eTOM HOBOH MH(OpMaLHy.

VY oOyuatomierocst OyayT CQOpPMHUPOBaHBEI YMEHUS] CAMOKOHTPOJSA KaK YacTb PEryJsSTHBHBIX
YHHUBEPCAITBHBIX YU€OHBIX JIEHCTBUH:

BJIaJeTh HABBIKAMU II03HABATEIbHOM pe(dieKCHMH Kak OCO3HAaHHMSA COBEPIIAEMbIX ACUCTBHHA U
MBICJIUTEJIBHBIX TIPOLECCOB, WX PE3ylbTAaTOB, BIAJETh CHOCO0AMHM CaMOIIPOBEPKH, CAMOKOHTPOJIS
npoliecca 1 pe3yibTara peleHrs MaTeMaTHYeCKOH 3a1auu;

NpPEABUIETD TPYJHOCTH, KOTOPBIE MOT'YT BO3HUKHYTb IPH PELLICHUH 3a]1a4l, BHOCUTh KOPPEKTUBHI B
JeSITeIbHOCTH HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX OLIHOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YyJbTaTa IENd M YCIOBHUSIM, OOBSCHITh NMPUYMHBI JIOCTHXKEHUS WIN
HEJIOCTH)KEHUSI PE3yIIbTATOB JICATENILHOCTH, HAXOUTh OIIMOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

VY obyuatomierocst 0yayT chopMUpOBaHEl YMeHUSI COBMECTHOI 1esiTeJIbHOCTH:

MOHUMATh M KCIIOJh30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHIUBHUIyalbHOW pabOThI IPU PEeNICHUN
yueOHBIX 3a/1a4, MPUHUMATH 11e]Ib COBMECTHOU JIESTEIBHOCTH, TNIAHUPOBATh OPraHU3aIl[{I0 COBMECTHON
paboThI, pactipeaesnsiTh BUIbI padOT, TOTOBapUBATLCS, 00CYXKAATh IPOLIECC U PE3yNbTaT paboThl, 0000maTh
MHEHUSI HECKOJIBKUX JIIO/IeH;

y4acTBOBATh B TPYIIOBBIX opMax paboTsl (00CyxkaeHusi, 0OMEH MHEHUH, ""MO3TOBbI€ IITYpPMBI" U
WHBIE), BBITIONHATH CBOKO YaCTh Pa0OTHI 1 KOOPIUHUPOBATH CBOU JICHCTBUS C IPYTUMH WICHAMH KOMaH/IB,



OIIEHHWBATh KA4E€CTBO CBOETO BKJIa/1a B OOIIHI POAYKT IT0 KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YIaCTHUKAMU
B3aHMMO/ICHCTBUSI.

[IpenMeTHBIE pe3ynbTaThl OCBOEHHUS (QenepanbHOM pabdoyeil mporpaMMbl MO MaTEMaTHKE
MIPEJICTABJICHBI IO TOJ]aM 00YyUYEHUS B paMKaX OTJIEIbHBIX YUYECOHBIX KYPCOB B COOTBETCTBYIOIIUX pa3eiax
HAaCTOSIIEN NporpamMMsl.

PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA «AJI'EBPA 1 HAYAJTA
MATEMATHYECKOI'O AHAJIN3A» (YI'JIYBJIEHHBIN YPOBEHDB)

IHHOACHUTEJ/IBHAS 3AIINCKA

YueOHbI Kypc «Anredpa M Hadalla MaTeMaTHYECKOTO aHaIM3a» SBIAETCS OJHUM W3 Hamboee
3HAYUMBIX B IPOTpaMMe CPeTHETO 0011eT0 00pa30BaHMs, TOCKOJIBKY, C OJJHOW CTOPOHBI, OH 00ECTIEINBACT
WHCTPYMEHTAIbHYIO 0a3y I M3yYeHHUs] BCeX E€CTECTBEHHO-HAYyYHBIX KYpPCOB, a C IPYTOH CTOPOHBI,
dbopMupyeT Jormueckoe W abCTPaKTHOE MBIIIIEHHEe OOYJaIOMIMXCSd Ha ypOBHE, HEOOXOAMMOM IS
OCBOCHUSI WH(OPMATHKH, OOIIECTBO3HAHWS, MCTOPUH, CIOBECHOCTH W IPYTHX AWCHUIUIMH. B paMkax
JTAHHOTO Yy4eOHOTo Kypca oOydaromiuecsl OBIAJECBAIOT YHHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOHN HayKH,
KoTopasi OopMyIHpyeT CBOU JOCTHKECHHUS B MATEMaTHIECKOH Qopme.

Y4eOHbIi Kypc anreOpbl 1 Hayall MaTeMaTHIeCKOr0 aHalIN3a 3aKJIabIBaE€T OCHOBY ISl yCIIEIITHOTO
OBJIQJICHISI 3aKOHAMH (PU3UKH, XUMUH, ONOIIOTUH, TOHUMaHHSI OCHOBHBIX TEHICHIIUN Pa3BUTHS SKOHOMHUKHU
1 OOIIECTBEHHOW XU3HU, ITO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX IHU(POBBIX W KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO UCIIONB30BATh MX IUIS JallbHEHIIIEro 00pa3oBaHus U B IMOBCETHEBHOM Ku3HU. B
TO € BpeMs OBJIaJeHHE aOCTPaKTHBIMA H JIOTUYECKH CTPOTMMH KOHCTPYKIMSIMH anreOpbl U
MaTEeMaTHYECKOr0 aHaju3a Pa3BUBACT YMCHHE HAaXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTS,
JTIOKa3bIBaTh YTBEPXKIACHUS C TIOMOIIBIO HHIYKIIMHA U PACCYKIaTh IEAYKTUBHO, HCIIOJIb30BaTh 0000IICHHE
Y KOHKPETHU3aIl1I0, a0CTparupoBaHKe U aHAJIOTUIO, POPMHUPYET KPEaTHBHOE M KPUTHUECKOE MBIIIIJICHHE.

B xoze uzydyenust yaeOHOTO Kypca «Ajiredpa 1 Hauaia MaTeMaTuieckoro aHalu3ay 00yJaroluecs
IMoJIy4aroT HOBBIN ONBIT peUICHUA MPUKIIAAHBIX 3aaa4, CaMOCTOATCIIBHOIO MMOCTPOCHUA MATECMATHICCKUX
MOJCIIEH pEaNbHBIX CUTyallUid, WHTEPHPETALUU IIONYYEHHBIX PELICHHH, 3HAKOMSTCS C IMPUMEPAMMU
MAaTEMATUYCCKUX 3aKOHOMepHOCTeﬁ B IpHUpoOJ€, HAYKEC U NCKYCCTBEC, C BhIAAOIIUMHUCA MAaTEMATUYCCKUMU
OTKPBITHUAMU U UX aBTOpaMH.

Y4eOHbIif Kypc 00J1a1aeT 3HAUUTEIbHBIM BOCIIMTATEIbHBIM MOTEHIAIOM, KOTOPBIA peaan3yercs
KaK 4yepe3 yueOHbIi MaTepuall, ClIoCOOCTBYIONIHH (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PCHHMS, TAK U UePe3
crierupuKy y4eOHOU JeATeIbHOCTH, TpeOyromeld MPOAODKUTEILHON KOHIEHTPAIMM BHHMAaHUS,
CaMOCTOATCIIbHOCTHU, AKKYPATHOCTHU U OTBETCTBECHHOCTHU 3a HOJ'Iy‘-IeHHbeI pe3yabTaT.

B ocHoBe wMmerommkum oOy4deHusi anreOpe W HadajaM MaTEeMaTHYECKOrO aHallu3a JIeKHT
JeSITeIbHOCTHBIN PUHIIAT 00yUCHHSI.

B crpykTrype yueOHOro kypca «Airebpa W Hayalla MaTeMaTHYeCKOTO aHAIN3a» BBIJCIICHEI
CIIeYIOIINE COACPKATEIBHO-METOANYCCKUE TUHUK: «UKcaa U BeIUUCIICHUY, «DYHKIMU U rpadukmy,
«YpaBHeHUsI W HepaBeHCTBa», «Hauama maTemaTwueckoro anaim3a», «MHOXeCTBa W JIorWKa». Bce
OCHOBHBIC COACPKATCIbHO-MECTOANYCCKUEC JIMHUN H3YYAlOTCAd Ha IMPOTSHKCHHUU JBYX JICT O6y‘IeHI/I$I Ha
YPOBHE CpeliHero o0mero oopa3oBaHus, ECTECTBEHHO JIOTIONHSS JPYT JPyra U TMOCTENICHHO HACBIIAsCh
HOBBIMHU T€MaMH U pazzenamu. JlaHHbBIN yueOHBIN Kypc SBISETCS HHTETPATUBHBIM, IOCKOJIEKY 00BETHHSET
B cebe cojepkaHWe HECKOJBKUX MaTeMaTHYeCKHUX IUCIHIUINH, TaKMX Kak anreOpa, TPUrOHOMETpPHS,
MaTeMaTHYECKUIl aHallu3, TeOpUs MHOXKECTB, MaTeMaTHyeckas Joruka u apyrue. [lo Mepe Toro kak
oOyJaroluecs: OBJIaJeBaOT BCE Ooiee MUPOKUM MaTEeMAaTUYECKUM alapaToM, Y HUX IOCJIEA0BATEIBHO
(hopMUpPYETCSI U COBEPUICHCTBYETCS YMEHHUE CTPOUTh MATEeMAaTHYECKYH0 MOJIENb peajlbHOH CHUTYalluH,
MPUMEHSATh 3HAHUS, MOJYYCHHBIE NPU HW3y4eHUH Y4eOHOTO Kypca, JUIS PEIIeHUS CaMOCTOATEIhHO
c(hopMyIIMpPOBaHHOW MAaTEMAaTUIECKON 3aj]auu, a 3aTeM HHTESPIPETUPOBATH CBOM OTBET.

CopepxkarenpbHO-MeTOAMYeCKass JWHUS «Yucma u BBIYUCICHUS» 3aBepinacT (GopMHupoBaHHE
HABBIKOB WCIIOJIb30BaHMsI JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBUIO HaYaTO Ha YPOBHE OCHOBHOTO OOIIETO



oOpa3oBanus. Ha ypoBHe cpenHero o0miero oOpa3oBanus 0oco00e BHUMaHHUE yIensieTcss (OPMUPOBAHUIO
HABBIKOB PAI[MOHAIBHBIX BBIYHCIICHHIA, BKIIOYAIOIIUX B CeOS MCIIOJIb30BaHUE PA3IUYHBIX (DOPM 3amucu
quclia, YMCHHE JeNaTh MPHUKUAKY, BBINOJHATh MPUOIMKEHHBIC BBIUMCIICHUS, OICHHBATH YHCIIOBBIC
BEIpaXXCHHS, paboTaTh C MaTEMaTUYECKHMMM KOHCTAaHTaMU. 3HAKOMBIC OOYYaroIIMMCS MHOXECTBA
HATYpPaJIbHBIX, IEJBIX, PAIMOHAIBHBIX M JIEHCTBUTEIBHBIX YHCEN JOMOJHSIOTCS MHOMXKECTBOM
KOMIUICGKCHBIX 4YHuCell. B KaXIoM H3 3THX MHOXECTB pPacCMaTPUBAIOTCS CBOWCTBEHHBIC €My
crier(pUIeCKUe 3a1a4i U ONepalliu: JICIICHUE HaIleN0, OIICPUPOBAHUE OCTATKAMHU Ha MHOXKECTBE IICITBIX
YHCEeI, 0COOBIC CBOMCTBA PAIMOHAIILHBIX U HPPALMOHATBHBIX YHCEI, apu(PMETUICCKHUE OTIePAIINH, a TAKKE
U3BJICYCHUE KOPHsS HATypaJdbHOW CTEIICHM Ha MHOXXECTBE KOMIUICKCHBIX uucel. brnaromaps
MOCJIEIOBATEILHOMY PACIIUPEHUIO KPyra HCIOJBL3YEMbIX YHCET M 3HAKOMCTBY C BO3MOXKHOCTSIMH HX
MPUMEHEHUS JIJIS PEIICHUS PA3TUYHBIX 33729 (OpMHUPYETCs NPEACTaBICHUE O SAMHCTBE MATEMATHKK KaK
HAaykKu U ©€ PO B TMOCTPOSCHUU MOJENel peabHOr0 MHpa, IMUPOKO HCIOJB3YIOTCS O0O0OIICHHE U
KOHKPETH3AIIHSL.

Jlunust «YpaBHEHMsI U HEPaBEHCTBA» PeajM3yeTcss Ha MPOTSHKCHHHU BCEr0 OOYYCHHUS Ha YPOBHE
cpeanero odmiero oOpa3oBaHMsI, TOCKOJIBKY B KaXIOM paszienie IIporpaMmbl mpeaycMOTPEHO pelieHue
COOTBETCTBYIOIIMX 33a4. B pesynbrare oOydarommecs: OBIAJCBAIOT PAa3TUYHBIMU METOJAMH pPEIICHUS
paovoOHaIbHBIX, HWPPALUOHAIBHBIX, I1OKa3aTCJIbHBIX, HOFapI/I(I)MI/I‘-IeCKI/IX U TPUTOHOMETPUUYCCKUX
YPABHEHUI, HEPAaBEHCTB M CHUCTEM, a TAKXKE 3aJad, COAEpKalluX mnapaMerpsl. IlonydeHHblE yMEHUS
HIMPOKO HCHONB3YIOTCSI TPU HCCIEAOBAaHHM (QYHKIUA C TMOMOIIBIO TPOU3BOJHOW, NPH PEUICHUU
MPHUKJIATHBIX 3a/1a4 M 33]]a4 Ha HaXOXKJICHUE HAUOOJIBIINX U HAMMEHBIIMX 3HA4YeHUN QyHkuuu. JlanHas
coJiepKaTeNlbHAsl JIMHKS BKJIIOYaeT B ceOs Takke (HOPMUPOBAHWE YMEHHH BBITIONHATH PACUYETHI IO
dbopmyam, mpeoOpa3oBaHusl PAllMOHATBHBIX, UPPAMOHATBHBIX U TPUTOHOMETPHUYCCKHX BBIPAXKCHUH, a
TaKkXe BBIPOKEHUM, COJACPIKAIUX CTENCHH W Jorapu@mbl. brnaromaps H3y4eHWIO anreOpandecKoro
MaTtepuaga MPOUCXOJUT JalbHEWIIee pPa3BUTHE AITOPUTMUYECKOTO W aOCTPAKTHOTO MBIILICHUS
o0yJaroImuxcs, GOPMHUPYIOTCS HABBIKH JICTYKTHUBHBIX PACCYXICHUMA, Pa0OTHI ¢ CHMBOJIEHBIMU (hOpMaMH,
NPE/ICTABJICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PABEHCTB U HEPABEHCTB. AreOpa mpejaract
3 PEeKTHBHbIC HMHCTPYMEHTHI JJIsi PEHICHUS MPAKTUYCCKUX M CCTECTBCHHO-HAYYHBIX 33724, HArJISTHO
JIEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK sI3bIKA HAYKH.

CopepxxarenpbHO-MeToAnuYecKas JTHHUSA «DyHKIUN U TpapuK» TECHO MEPETuieTaeTcs ¢ APyruMHU
JUHUSAMH y4e0HOTO Kypca, MOCKOJIBKY B KaKOM-TO CMBICNIE 337aéT MOCIEIOBATEIILHOCTh H3yUYCHHS
Matepuana. M3ydyeHue cTeneHHOMN, MOKa3aTeIbHOMU, TOrapu(pMUIEeCKOi U TPUTOHOMETPHUESCKUX (DYHKITHH,
WX CBOWCTB M 'padMKOB, HCIOJIb30BaHHE (YHKIMH JUTS PEIICHHUS 3a/1a4 U3 APYTHX YUSOHBIX MPEAMETOB
peanbHON KHU3HH TECHO CBSI3aHO KaK C MATEMATHUCCKHUM aHAIM30M, TaK M C PEHICHHEM YpaBHCHUH W
HepaBeHCTB. [Ipu 3ToM OoJblIoe BHUMAaHHE yenseTcs (HOPMHUPOBAHUIO YMEHHUS BBIPaXaTh (GOpMylIamMu
3aBHCUMOCTH MEXIY Ppa3IMYHbIMM BEJIMYHMHAMH, HCCIECIOBATHL TMONyYeHHbIC (YHKIUH, CTPOUTH HX
rpaduku. Martepuan S5TOH COAEpKATETbHON IJMHWM HAIlEICH Ha pPa3sBUTHE YMCHHH M HABBIKOB,
MO3BOJISIFONIMX BBIPAXKATh 3aBUCHMOCTH MEX]y BEIHUYMHAMH B pa3iM4yHON (opMe: aHATUTHUECKOH,
rpaduveckoid ¥ CIOBecHOW. Ero msydeHue crnocoOCTBYEeT Pa3BHTHIO aITOPUTMUYECKOTO MBIILUICHHS,
CMOCOOHOCTH K 000OIIECHHIO U KOHKPETU3AIMHU, HCTIOJIb30BAHHUIO aHAIOTHI.

ConepxarenpHass nuHHAS «Hayama MaTeMaTHYecKOro aHalu3a» IO3BOJSIET CYIIECTBEHHO
paciupUuTh KPYTr KaKk MaTEMaTUUCCKUX, TaK U MPUKIAJAHBIX 3a/la4, JOCTYIIHBIX 06y11a}ou11/1Mc51, TaK KaK y
HUX TIOSIBJISIETCSI BO3MOXHOCTh CTPOUTH I'padUKU CIOXKHBIX (DYHKIMH, ONpEAeiiaTh UX HauOOJbIINEe U
HAaUMEHBIIINE 3HAYeHHS, BBIUMCIATH IIomanan Guryp m o0bEMBI Tell, HAaXOAUTh CKOPOCTH M YCKOPEHUS
mnporieccoB.  JlaHHas coaepikaTelbHas JIMHHMS ~OTKPBIBAET HOBBIE BO3MOYKHOCTH  ITOCTPOCHHS
MAaTEMATHYCCKUX MOHeHeﬁ PCaAJIBHBIX CHTyaHHfI, IMO3BOJILIET HAaXOAWTh HAWITYy4YHICC PCUHICHHUE B
NPUKJIAIHBIX, B TOM 4YHCJIE COLMAIbHO-3KOHOMHYECKHX, 3ajadax. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTHYeCKOro aHain3a CHOCOOCTBYET pa3BHTHIO aOCTPakTHOro, (HOpMalbHO-JIOTHYECKOTO U
Kp€aTUBHOI'O MBINIJICHUS, Q)OpMHpOBaHI/IIO YMeHI/Iﬁ pacrio3HaBaTh NPOABJICHUA 3aKOHOB MAaTCMATHUKU B
HaYyKE, TCXHHUKE U UCKYCCTBE. O6yanOHII/IeC$I Y3HaKOT O BbIAAOINNUXCA PE3YyJIbTaTaX, MOJIYUCHHBIX B X0/1€
pa3BUTUA MAaTEMATHUKU KaK HAYKU, U 06 HX aBTOpax.



ConepxareabHO-MeTOANYECKas TMHUS «MHOXKECTBA U JIOTUKA» BKIIOYAET B c€0s1 SIIEMEHTHI TCOPUH
MHOXECTB H MaTeMaTU4eCKOH JIOTUKHU. TeopeTHKO-MHOKECTBEHHBIE MPEICTABICHUS IPOHU3BIBAIOT BECh
KypC WIKOJBHOW MaTeMaTHKH M IpeJlaraloT Hawbojee YHHMBEPCAIbHBIA SI3BIK, OOBEAMHSIOMINN BCE
paszenbl MaTeMaTuky W e€ MPHJIOKEHUH, OHU CBSI3BIBAIOT pa3Hble MaTeMaTHYECKHE AMCLUUILTUHBI U HX
NPUIOKEHUs B equHoe 1enoe. [103ToMy BakHO AaTh BO3MOKHOCTD 00y4aIoeMycsl TOHUMAaTh TEOPETHKO-
MHOKECTBEHHBIH S3bIK COBPEMEHHONH MAaTEMaTHUKU M HCIIOIB30BATh €TI0 JJIsl BEIPRKEHHSI CBOUX MBICIICH.
JpyruM BakHBIM MPH3HAKOM MaTEMAaTHKHM KaK HayKd CleyeT NPU3HATh CBOMCTBEHHYIO €d CTPOroCTh
000CHOBaHWI W cieJoBaHUE OINpPEACNEHHBIM MpaBUJIaM IIOCTPOCHUS JTOKAa3aTeNbCTB. 3HAKOMCTBO C
JMeMEHTaMU MaTeMaTHUYECKON JTIOTUKH CIIOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO MBIIICHHS 00yJaromuxcs,
MO3BOJIIET MM CTPOUTH CBOHM pPAacCyKACHWS Ha OCHOBE JIOTHUECKHX MpaBWi, (OPMHUPYET HAaBBIKH
KPUTUYECKOTO MBILIICHHS.

B yueOHOM Kkypce «Anrebpa ¥ Hayajga MaTeMaTHYeCKOTO aHAIW3a» IMPHCYTCTBYIOT OCHOBBHI
MaTeMaTHYECKOr0 MOJEIUPOBAHUS, KOTOpPHIE IPHU3BAHBI CIIOCOOCTBOBATH (YOPMHUPOBAHUIO HABBIKOB
MIOCTPOCHUST MOZIETIEH peanbHBIX CUTYAIHid, HCCIIeJOBaHMUs STUX MOJEJIeH ¢ IOMOIIBIO arnmnapara ajireopsl
Y MaTeMaTHYECKOrO aHalHu3a, MHTePHpEeTaluy MOMYYCHHBIX Pe3ylbTaToB. Takue 3aaHusl BIJICTECHBI B
Ka)XIIbIii 13 Pa3/IeNioB IPOTPaMMBI, TIOCKOJIBKY BECh MaTeprall y4eOHOT0 Kypca ITMPOKO HCTIONB3YEeTCs IS
peleHns TPUKITAIHbBIX 3a4a4. [Ipy pemeHnn peanbHbIX TPaKTHUECKUX 3a/1a4 00yYaroluecs pa3BUBaIOT
HaOII0IaTeTbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOJIL30BATh aHAJIOTHIO,
00001aTh ¥ KOHKPETH3UpPOBaTh MpoOieMy. JleaTensHOCTh MO (OPMUPOBAHHIO HABBIKOB pEHICHUS
NPUKJIAIHBIX 3a7]ad OpraHu3yeTcsl B Mpoliecce M3ydeHHs BceX TeM yueOHOro Kypca «Anredpa v Havana
MaTEMaTHYECKOTI0 aHAIIN3a.

Ha m3yuenune yueOHOTO Kypca «AnreOpa W Hadala MaTeMaTHIECKOTO aHAJIHM3a» OTBOIUTCS 272
gaca: B 10 kimacce — 136 gacoB (4 gaca B Henemo), B 11 xmacce — 136 gacoB (4 gaca B HEACIIO).



COJEP)KAHUE OBYYEHUSA
10 KJIACC

Yuciia 1 BbIYUCICHUSA

Panmonaneuple yncna. OOBIKHOBEHHBIE W JAECATHYHBIE JpOOM, MPOLEHTH, OECKOHEYHBIE
nepuognueckue Apobu. [lpumenenune npobel M MPOLEHTOB Ui PEUICHUS NPUKIAAHBIX 33734 W3
Pa3IMYHBIX OTpACJICd 3HAHUM U PEAIbHON KU3HU.

[eiicTBuTenbHble uncna. PanonanbHble M MppallnOHANBHBIC YUcIa. ApUPMETHIECKUE OTIEPALIUH C
JNEHCTBUTEIbHBIMA YHCIaMH. Moaylb AEHCTBUTENBFHOTO YHWCIa W ero cBoicTBa. [IpuOmmkéHHBIE
BBIUMCIICHHUS, TIpaBUjIa OKPYIJIEHU, IPUKUAKA U OLIEHKA Pe3yJIbTaTa BEIUMCICHUH.

Crenens c nenbiM nokaszareneM. bunom Herotona. Mcnonbs3oBanue moaxoasuiel GoOpMbl 3amucu
JIEHCTBUTEIBHBIX YUCEN TS pEIIeHUs IPAKTUYECKUX 3ajiayd U MPeACTaBICHN JaHHbIX.

ApudmeTrnyueckuii KOpeHb HATYpaIbHOW CTETIEHH U €T0 CBOMCTBA.

CreneHs ¢ palioHaJIbHBIM MTOKa3aTesleM U €€ CBOMCTBA, CTENEHb C JIEHCTBUTENBHBIM ITOKa3aTeIeM.

Jlorapudm umcna. CoricTa jorapudma. JlecATHUHBIC U HATYpaIbHbBIC JIOTAPU(PMEIL.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC YHCIOBOr0 apryMeHTa. ApKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOI'O apTyMEHTAa.

YpaBHeHNs 1 HEPABEHCTBA

ToxknmecTBa W TOXKIECTBEHHBIE MPeoOpa3oBaHusl. Y paBHEHHE, KOPEHb ypaBHEHHUS. PaBHOCHIIBHEIC
YpaBHEHUS M ypaBHEHUA-CIeACTBYsL. HepaBeHCTBO, pellicHIE HEPABEHCTRA.

OCHOBHBIE METOIBl PELICHUS LENbIX M JAPOOHO-PALIMOHANBHBIX YPAaBHEHMH M HEPABEHCTB.
MHorouneHnsl 0T OAHON NepeMeHHOU. JleleHne MHOroujeHa Ha MHOrowlieH ¢ octaTkoM. Teopema besy.
MHuorousens! ¢ nenbiMu koddduimentamu. Teopema Buera.

IIpeoOGpa3oBaHMs YHCIOBBIX BRIPAKCHUH, COIEPKALIUX CTEICHU U KOPHHU.

HppanuoHanbHble ypaBHeHNs1. OCHOBHBIE METOBI PEIICHNS HPPAMOHATIBHBIX YPABHEHUI.

IlokazaTenbHble ypaBHEHUS. OCHOBHBIE METOMBI PEIICHUS MOKA3aTEIbHBIX YPaBHEHUM.

IIpeoOpa3oBanue BEIpaXKEHUH, COAEPIKALINX JIOTapU(PMEL.

Jlorapudmudeckue ypaBHeHHs1. OCHOBHBIE METO/IBI PELICHUS JIOTapU(PMUUECKUX YPAaBHEHUH.

OcHoBHBIE TpuroHomerpuueckue Gpopmyisl. [IpeodpazoBaHre TPUTOHOMETPUUECKUX BBIPAKEHUI.
Pemennie TpUrOHOMETPUYECKUX YPABHEHHH.

Pemenne crcreM MMHENHBIX ypaBHEHNN. MaTpuiia CUCTEMBI TMHEWHBIX ypaBHEHUH. OnpeennuTens
MaTpuLbl 2X2, €ro reoOMEeTpUYECKHH CMBICI W CBOMCTBA, BBIUMCIIEHHE €r0 3HAYEHUs, NMPUMEHEHUE
ONpEAETUTENS Ul PEIIEHUS] CUCTEMBI IMHEWHBIX YpaBHEHUH. Penienne NpukiagHbIX 3a1a4 ¢ MTOMOLIBIO
CUCTEMBI JIMHEHHBIX ypaBHeHMH. lcciieqoBaHne NOCTPOEHHOM MOAEIN C MOMOIIBIO MAaTpHIl U
onpeneauTeNneH.

IlocTpoeHne MaTeMaTHYECKUX MOJIETIEN peaIbHOM CUTYallMH C IOMOIIBI0 YPAaBHEHUI U HEPABEHCTB.
IIpuMeHeHne ypaBHEHUIl W HEPABEHCTB K PEIICHHUI0 MATEMAaTHYECKHX 3a1ad M 3a7ad U3 pa3IMYHBIX
obnactell HAYKH U peaNbHOM KU3HU.

DyHKIUH U TPaPUKH

OyHKIMst, cnocoObl 3aanus GyHKuH. B3anmHo obpartHble QyHKIMH. Kommosumus (yHKIHI.
I'padux GyHKIMH. DiteMeHTapHbIe IPpeoOpa3zoBaHus rpaduKoB QYHKIIHH.

OOnacte ompeJieieHHss W MHOXecTBO 3HaueHnd ¢QyHkuud. Hymun ¢ynkmun. [Ipomexytkn
3HakonocTossHcTBa. Y&rHple W HeuérHble (yHkumu. [lepuomuueckue ¢GyHknuu. [IpomexyTku
MOHOTOHHOCTH (pyHKIIMH. MakCUMyMbl 1 MEHUMYMBI GyHKIMH. Hanbonbiee 1 HanMeHbIliee 3HAYCHUSI
(bYHKIIUH Ha TIPOMEXKYTKE.

Jluneiinas, kBampatuyHas W ApOOHO-TMHEWHas QYHKUMH. OJEMEHTApHOE WCCIIEJIOBaHHE U
MOCTPOCHHUE MX TPAPHUKOB.

CrenenHast QyHKIMsI C HATYPaJbHBIM M II€JbIM MoKa3zareneM. E€ cBoiicTBa u rpaduk. CBOHCTBa U
rpaduK KOpHsI N-0ii cTereHn Kak (yHKIIMU OOpaTHOM CTETICHH C HATYPaJIbHBIM MTOKa3aTeNeM.



[okazarenbHas u Jorapudmuieckas QyHKINHU, UX CBOWCTBA U rpaduku. Vcnionb3oBanue rpaukos
GbyHKUMI U1 pelIeHus] ypaBHEHUH.

Tpuronomerpuueckass OKpY>KHOCTb, OTpENeNIEHHE TPUTOHOMETPHUECKHX (QYHKIHHA YHCIOBOTO
apryMeHTa.

OyHKIMOHATBHBIE 3aBUCUMOCTH B peajbHBIX IMpoleccax W sBICHHAX. |'paduku peambHBIX
3aBUCUMOCTEH.

Havyana maTemaTH4eckoro aHainza

[TocnemoBaTEILHOCTH, CIOCOOBI 3aJaHUs  IOCIEA0BATEILHOCTEH. MeTon MaTeMaTH4YeCKOn
UHAYKUMH. MOHOTOHHBIE M  OrpaHUYEHHBIE IOCIEJOBAaTENbHOCTH. VCTOpHs  BO3HHKHOBEHUS
MaTeMaTHYEeCKOT0 aHA/IM3a KaK aHainn3a 0ECKOHEYHO MaJbIX.

Apudmernueckas ¥ TeoMeTpHUUecKas Mporpeccud. beckoHewyHo yOBIBaIOIIas reoMeTpHUYecKast
nporpeccus. CyMMa OCECKOHEUHO YOBIBAIOIICH TIeOMETpPUUYECKOW mporpeccuu. JluHelHBIH U
3KCIOHEHIHMANbHBIN pocT. Yncno e. @opmyna CIOXKHBIX HPOIEHTOB. Vcnonp3oBaHue MpOrpeccuu AJs
peLIeHUs peabHbIX 3aa4 IPUKIIAJHOTO XapaKTepa.

HenpepbiBable ¢GyHKIUM u MX cBoicTBa. TOUKM pa3pbiBa. ACUMNTOTHI TpaduKOB (YHKIUI.
CpoiictBa (yHKIMH HENpephIBHBIX Ha OTpe3ke. MeToll WHTEpBaJOB [UI PEIICHHsS HEPaBEeHCTB.
[TpumeHeHue CBOMCTB HEMIPEPHIBHBIX QYHKIUH TS PEHICHUS 3aa4.

[epBas u BTOpas npou3BoAHbIe QyHKIMHA. OnpeaeneHre, TeOMETPUIECKUN U (PU3NIECKUI CMBICIT
MPOU3BOHON. Y paBHEHHE KacaTeIbHOU K rpaduKy (yHKIIHU.

[MpousBoaHbIe 3MeMeHTapHBIX (GyHKUUH. [Ipon3BomHas CyMMBl, MPOW3BENEHHS, YAcCTHOTO H
KOMTIO3UIMH (HYHKITHH.

MHoskecTBa U JTOTHKA

MHoOXecTBO, OnepalMy HaJl MHOXECTBaMU M HUX cBoicTBa. Jluarpammel Oiinepa—BenHna.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO allapara JUIsl OIACAHUs PEAIBHBIX TPOLECCOB U SBICHUH, IPU
PELICHNH 3a/1a4 U3 APYTHX YUYEOHBIX MPEIMETOB.

OmnpenesneHue, TeopeMa, CBOICTBO MaTeMaTHYECKOIo OOBEKTa, CIEICTBHE, 10Ka3aTelbCTBO,
PaBHOCHJIBHBIE YPABHEHUSI.

11 KJIACC

Yncaa 1 BbIYMCTCHUS

Hatypanbnbie u nensie uncna. [IpuMeHeHre NpU3HAKOB NEIMMOCTH LENBIX YHCEN, HanOOIbILUIA
obmmit nenurens (manee — HOJI) u naumenspmee obmiee kpatHoe (nanee — HOK), ocraTtkoB mo momyitto,
anroputMa EBkina 1uis perieHus 3a1a4 B LEbIX YHCIiax.

Kommiekcuble uucna. Asnredpandeckas U TPUTOHOMETpPHUYECKast (OPMBI 3alMCH KOMILIEKCHOTO
yrcna. ApupMeTHiecKue ornepaunuy ¢ KOMIUIEKCHBIMHU YnciaMu. M300paxkeHne KOMIUIEKCHBIX YMcell Ha
KoopauHaTHOM mnockoctH. Popmyna Myaspa. KopHu nN-oif cTenmeHM U3 KOMIUIEKCHOTO YHCHA.
[IpumMeHeHne KOMIUIEKCHBIX YMCeNl ISl peleHns] (PU3MYECKUX U TeOMETPUIECKUX 3aad.

YpaBHeHNs M HEPABEHCTBA

Cucrema M COBOKYNHOCTb YpaBHEHUH M HepaBeHCTB. PaBHOCHIIBHBIE CHUCTEMBI M CHCTEMBI-
ciencTBusl. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEHN TPUTOHOMETPUIECKUX YPAaBHEHHUI C IIOMOIIBI0 TPUTOHOMETPHUIECKOI OKPY>KHOCTH.
Pemenne TpUroHOMETPUYIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHHS TOKA3aTENbHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIEHUS HPPANNOHAIBFHBIX HEPABEHCTB.

OCHOBHBIE METONbI pPEIICHUS CHCTEM M COBOKYITHOCTEH palMOHAJIBHBIX, HPPAIOHAIbHBIX,
MOKAa3aTeNbHBIX U JIOTApU(PMUUYECKIX YPABHEHHH.

YpaBHEeHHS, HEPABEHCTBA M CUCTEMEI C ITapaMeTPaMH.

[IpumeneHue ypaBHEHHMIA, CHCTEM M HEPABEHCTB K PELICHHIO MaTeMaTHYECKHX 3a7lad W 3a]ad U3
Pa3IMYHBIX 00JIaCTe HAYKU U PeaTbHON )KU3HH, MHTEPIPETAIHS TOTYIEHHBIX PE3yIbTaTOB.



DOyHKIUM ¥ Tpadpukn

I'papux xommosuumu ¢yHKuumid. [‘eomerpuueckue oO0pa3bl ypaBHEHHH UM HEPAaBEHCTB Ha
KOOPJAMHATHON MIIOCKOCTH.

Tpuronomerpuueckue GyHKLIUHN, UX CBOUCTBA U TPpadUKH.

I'paduueckre MeTOABI pelieHNs ypaBHEHHI U HepaBeHCTB. | paduieckue MeToapl peleHns 3a1a4d
C IapaMeTpaMH.

Hcnonp3oBanue rpagukoB (HyHKIUH AT MCCIEJOBAaHHUSA MPOLECCOB M 3aBHCUMOCTEH, KOTOpHIC
BO3HMKAIOT NP PEIICHHUH 33/1a4 U3 APYTHX YUSOHBIX IPEAMETOB U PeaIbHOM KHU3HU.

Havyana MmaTemaTu4eckoro aHainsa

[lpumeneHne MPOM3BOJHON K HCCIENOBaHWIO (PYHKIMHA HAa MOHOTOHHOCTb U DKCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HAMMEHBILETO 3HAYCHUH HEeNPEPbIBHON (QYHKIIMK Ha OTPE3Ke.

IIpumeHeHue Mpon3BOAHON ISl HAXO0XKJIEHUSI HAWIIYUIIETO pelieHus] B IPUKIAAHbBIX 3a7adax, sl
OTIpeJieNIeHHsI CKOPOCTH U YCKOPEHHS Mpoliecca, 3aaHHOro GOpMYIION HITH TpaduKOM.

[TepBooOpa3zHasi, OCHOBHOE CBOMCTBO MepBo0Opa3HbIX. [lepBooOpa3Hble deMeHTapHBIX (QYHKIUH.
[TpaBuna HaxoXAEHUs IEPBOOOPA3HBIX.

Wurerpan. I'eomeTrpudeckuil CMbICI HHTErpaja. BelUuciIeHHE ONpENEeNIEHHOIO HHTErpaja IIo
¢dopmyne HeroToHa-JIeiiOnua.

[TpumeHeHue HHTETpaNa sl HAXOXKICHHS TUIOIAACH MIOCKUX (QUTYyp U 00bEMOB TeOMETPUIECKUX
Tell.

[Mpumeps pemiennii AuddepeHnmanbHpIX ypaBHeHUH. MaTeMaTHUeCKOe MOJCTUPOBAHUE PeallbHBIX
MIPOIECCOB C TIOMOIIBI0 Ar(PepeHITNATFHBIX YPAaBHEHUH.



INVTAHUPYEMBIE NPEIMETHBIE PE3YJbBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«AJITEBPA #W HAYAJA MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJEHHBIN
YPOBEHbB) HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUS

K koHIty o6y4denus B 10 kiacce 00y4arOIUiACs MOTYYHT CICIYIONIUE TPEAMETHBIC PE3yIbTaThI 110
OTJICIBHBIM TeMaM paboueii MporpaMMbl y4eOHOTO Kypca « Anredpa 1 Havajia MaTeMaTHIeCKOTO aHAIIA3ay !

Yucsia v BBIYUCIICHUS

CBOOOIHO ONEPUPOBATh MOHATHSIMHU: PAI[IOHAIBHOE YMCIIO, OSCKOHEYHAs MEepUOaAnYecKas Apoos,
MPOLICHTHI, UPPALMOHANIBHOE YHUCJIO, MHOXKECTBA PAIIMOHAIBHBIX M JEUCTBUTEIBHBIX YHUCET, MOMIYJb
JICUCTBUTEILHOTO YHCTIa;

MPUMEHSTH JPOOU U MPOLEHTHI JJI PEIICHUS MTPUKIIAIHBIX 3a/1a4 U3 PA3JINYHBIX OTPaCiIei 3HaHUN
U peallbHOM XKU3HU;

MPUMEHSATH NPUOJIMKEHHBIC BRIYHCIICHHS, TPABHJIA OKPYIJICHUS, IPUKUIKY U OIICHKY pe3yJbTara
BBIYHCIICHMI;

CBOOOIHO OIEPUPOBATH MOHITUEM: CTEICHB C LIEIBIM TI0KA3aTelIeM, HCIIOJIb30BaTh TOIXOISIITYHO
(hopMy 3amucH ACUCTBUTEIILHBIX YHUCEN JUIS PEIICHUS MPAKTHUYCSCKUX 3a/1a4 U MTPEICTABICHUS JTaHHBIX;

CBOOOIHO OTNIEPUPOBATH MIOHATHEM: apU(PMETHUCCKUN KOPEHb HATYPaIbHOMN CTCIICHH;

CBOOOIHO ONIEPUPOBATH MTOHATUEM: CTEIICHB C PAI[MOHAIBHBIM ITOKA3aTeNIeM;

CBOOOIHO OIIEPUPOBATH MOHATUSAMMU: JIOTAPU(PM YUCIIA, TECATUUHBIC U HATYpabHbIE JIOrapu(MEI;

CBOOOJIHO OTIEPUPOBATH MIOHATUSIMH: CHHYC, KOCUHYC, TAHT'CHC, KOTAHI'CHC YMCIIOBOTO apryMEHTa,

ONEPUPOBAThH NOHITHIMU: APKCUHYC, APKKOCUHYC U apKTaHTC€HC YUCIOBOrO apryMEeHTA.

YpaBHeHNsl U HEpaBeHCTBA:

CBOOOZHO OMNEPHUPOBaTh TOHATHUSAMH: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO, PAaBHOCHIIbHBIC
YPAaBHEHUS U YPaBHEHUS-CIEICTBUS, PABHOCUIIbHBIC HEPABEHCTBA;

MPUMEHATh Pa3IUYHbIE METOIBI PEIICHUs PAllMOHAIBHBIX M JPOOHO-PAIIMOHAIBHBIX ypPaBHEHHIA,
MPUMEHATH METOJI UHTEPBAJIOB JIsl PELICHUSI HEPABEHCTB;

CBOOOIHO OTEPUPOBATH MOHATHUAMH: MHOTOWIEH OT OJHOM MEepeMEHHOH, MHOTOWIEH C LEJIBIMU
KOd(pGUIMEHTaMH, KOPHU MHOTOWIEHA, MPUMEHSTH JeJICHUe MHOTOWJIeHa Ha MHOTOYIEH C OCTAaTKOM,
teopemy besy u Teopemy Buera anid perienus 3aaad;

CBOOOZHO ONEPHUPOBATh TMOHSATUSIMH: CHCTEMa JIMHEWHBIX ypaBHEHHH, MaTpuIla, ONpPEAeITUTENh
MaTpuipl 2 X 2 U €ro reOMETPUYECKUN CMBICI, HCIOJIb30BaTh CBOMCTBA ONpEAEHUTENs 2 X 2 Jyis
BBIYMCIICHHS €r0 3HAYEHUs, IPUMEHITh ONPEACIUTENH sl PELICHUS] CUCTEMbl JIMHEWHBIX YPaBHEHUM,
MOJEIIUPOBAaTh peEajbHble CUTYallUM C IIOMOIIBIO CHCTEMbl JIMHEWHBIX YpaBHEHWH, HCCIEAOBATH
MOCTPOEHHBIE MOJIEIH C TOMOLIBIO MAaTPUIL U ONIPEAEIUTENCH, HHTEPIPETUPOBATH IOIYYEHHBINA pE3yiIbTaT;

WCIIONIb30BaTh CBOMCTBA JISHCTBHIA C KOPHSMU JIJIsl IPE0OPa30BaHUs BHIPAKESHUH;

BBHITIONHSTh MPE00pa30BaHUsl YHCIOBBIX BBIPAXKEHHH, CONEPIKAINX CTEIIEHH C PAalUOHAIBHBIM
IOKa3aTelIeM;

WCIIONIb30BaTh CBOKCTBA JIOrapru(MOB JIJIs MPeoOpa30BaHus JIOTAPUPMIUUECKAX BRIPAKESHHIA,

CBOOOJHO OIEPHPOBATh TMOHATHAMH: HPPALNMOHAIBHBIE, TOKa3aTelIbHBIE W JIOTAPHU(PMHUUECKUE
YpaBHEHUS, HAXOJIUTh UX PEIICHHSI C TIOMOIBIO0 PABHOCUIBHBIX TIEPEXOI0B WIIM OCYIIECTBIISS IIPOBEPKY
KOpHEH;

MIPUMEHSTH OCHOBHBIE TPUTOHOMETPUIECKHUE (DOPMYITBI AT IPeoOpa30BaHMs TPUTOHOMETPUIECKUX
BBIPAKCHH;

CBOOOJIHO ONEPHPOBATH MOHATHEM: TPUTOHOMETPUIECKOE ypaBHEHHE, IPUMEHSITh HEOOXOIUMbIE
(G opMyJIBI JUIS PELICHHSI OCHOBHBIX THIIOB TPUTOHOMETPHUYCSCKUX YPaBHEHUH;

MOJICIIUPOBATh PEAIbHBIE CHUTYallMd Ha S3BIKE aIreOpbl, COCTABIATH BBIPAXKEHUS, yPaBHECHWSI,
HEpPaBEHCTBA II0 YCIIOBUIO 3aJIayH, MCCIEAOBATh IMOCTPOEHHBIC MOJACIH C WCIOIH30BAaHWEM ammapara
anreOpsl.

DyHKIUM U TpadpuKm:



CBOOOJHO OTNEPUPOBATh MOHATUAMU: (DYHKIIUS, CIIOCOOBI 3a/aHus (DYHKITMH, B3aUMHO OOpaTHBIC
¢GyHKIMH, KOMNO3Wnus (GYHKIMA, Tpaduk (YHKIUH, BHIIOIHITH 3JIEMEHTApHBIC MPEeoOpa3OBaHMUS
rpaduKoB QyHKINH;

CBOOO/IHO OTIEPUPOBATH MOHATHSIMH: O0JIACTH ONIPEICICHUS U MHOKECTBO 3HAUCHUH (DYHKIIUU, HYTU
(YHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,;

CBOOOJHO OIEPHPOBATH MOHATHUSAMU: YETHBIC W HEYETHBIC (YHKIMH, TIEPUOAUYCCKUC (PYHKIIUH,
MPOMEKYTKA MOHOTOHHOCTH (DYHKITH, MAaKCUMYMbI U MUHUMYMBI (DYHKITUH, HAHOOJIbIIICe U HANMEHbBIIICE
3HaYeHHE (DYHKIIUM HA TIPOMEIKYTKE;

CBOOOHO OTIEPUPOBATH MOHATUSAMU: CTEIICHHAS (DYHKIIUS ¢ HATYPAIBHBIM U IEIBIM [TOKA3aTeNIeM,
rpaduk creneHHOW (YHKIMH C HATYPaJbHBIM U IICJBIM MTOKa3aTeleM, TpaduK KOpHS N-0i CTENEHU Kak
(G yHKIMH 00paTHOM CTENEHU C HATYPAJTbHBIM MTOKA3aTelIeM;

OTEpUPOBATh MOHATHAMU: JUHCHHAS, KBaJpaTU4HAsS U IPOOHO-ITHHEHHAs (PYHKIIMU, BBITOJIHSATH
3JIEMEHTaPHOE MCCIICIOBAaHUE U TIOCTPOCHUE UX IPa()UKOB;

CBOOOIHO OTIEPUPOBATH TOHATHAMMU: ITOKa3aTeNbHas U Jorapudmudeckas QyHKIUU, UX CBOHCTBA U
rpaduky, UCNOIB30BATh UX IpadUKH JUI PEIICHUS YPaBHECHU;

CBOOOJHO  ONEPUPOBATH MOHATHSIMH: TPHUTOHOMETPUYECKAs OKPY)XHOCThb,  OIPEACICHHUC
TPUTOHOMETPUYECCKUX (PYHKIIMNA YHCIOBOTO apryMEHTa;

UCIOJIb30BaTh TpaduKu (DYHKIUE JJIs UCCIICOBAHUS MPOLECCOB M 3aBUCUMOCTEH NPU PEIICHUU
3aja4 U3 APYruX yu4eOHBIX MPEIMETOB U PEAIbHOM KHU3HH, BhIpaxarh (HOPMyJIaMH 3aBUCHMOCTH MEXKIY
BEJIMUMHAMU;

Havyana MaTeMaTH4eCKOro aHAJIu3a:

CBOOOHO OTIEpPUPOBATH MTOHATHUAMU: apUPMETHUECKAS U TEOMETPHUIECKAs IPOTPeCcCcusi, 0ECKOHETHO
yOBIBaIOIasi TeOMETPUIECKas MPOTPECcCHs, TUHEHHBIM M IKCIOHEHITHABHBIA POCT, GOpPMyia CIIOKHBIX
MPOLICHTOB, UMETh IPEJICTABICHUE O KOHCTAHTE;

HCII0JIB30BaTh MPOrPECCUU AJIS PELICHUS PEabHbIX 3a7a4 MPUKIAJHOIO XapaKTepa;

cBOOOHO ONEepUpPOBaTh TIOHSTHSMHU: IIOCJIEIOBATEIbHOCTb, CIIOCOOBI 3aJIaHUs
MOCJIEIOBATENbHOCTE, MOHOTOHHBIE M OlPAHUYEHHBIE IIOCJIEI0BATENbHOCTH, IOHUMATh OCHOBBI
3apOKICHHSI MATEMATHUECKOTO aHAIM3a KaK aHaln3a 0ECKOHEYHO MaJbIX;

CBOOOHO OTIEPUPOBATH MOHATHUSAMU: HEMPEepPHIBHBIE (DYHKITNH, TOYKH pa3pbiBa rpadrka QyHKINY,
ACUMINTOTHI TpaduKa PyHKIIHN;

CBOOOZHO ONeEpUPOBaTh IMOHITHEM: (PYHKIHS, HEMpEephIBHAS Ha OTpe3Ke, NMPUMEHATHh CBOWCTBA
HENPEePBIBHBIX (YHKITUH [T PEeIIeHus 3a/1a4;

CBOOOIHO OIEpPUPOBaATh MOHSATHIMHE: TIepBas W BTOpas MPOU3BOJHBbIE (DYHKIUH, KacaTelbHas K
rpaduky GyHKIHH;

BBIYMCIISITh TIPOU3BOIHBIE CYMMBI, ITPOU3BE/IEHUS, YACTHOTO M KOMITO3UIIMYU ABYX (DYHKIUH, 3HATH
MIPOM3BOIHBIE SJIEMEHTAPHBIX (DYHKITHIA;

WCIIOJIb30BaTh TEOMETPHUECKUHN 1 (PU3HUECKU CMBICI TIPOU3BOIHOM IS pEIIeHus 3a/1a4.

MHo:kecTBa M JIOruKa:

CBOOOHO OTIEPUPOBATH TIOHATUSIMHU: MHOKECTBO, OTIEpAIIH HaJl MHOXKECTBAMHU;

HCIIOJIB30BaTh TEOPETUKO-MHOXKECTBCHHBIN ammapaT i OMHCAaHUS peajbHBIX IIPOIECCOB H
SIBJICHUM, TIPH PEIICHUY 33729 U3 IPYTUX YICOHBIX MPEIMETOB;

CBOOOJIHO OTIEpUPOBATH TOHATHSIMHE: OIPEICICHHE, TEOpeMa, YpaBHEHHE-CICICTBUE, CBOWCTBO
MaTeMaTHIECKOTO OOBEKTA, TOKA3aTEhCTBO, PABHOCHIILHEIE YPaBHEHUS U HEPABCHCTRA.

K koHIiry 00y4enus B 11 Kj1acce 00yJaroIuics MOIYYHT CISIYIOIINE IPEIMETHbIE Pe3yIbTaThl 10
OTJICIbHBIM TeMaM paboueii MporpaMMbl y4eOHOT0 Kypca «Aredpa v Hadyajia MaTeMaTHIeCKOr0 aHaIM3ay:

Yucaa v BbIYUCIEHHS:

CBOOOJIHO OTNEPHUPOBATH MOHATHSAMU: HATYpadbHOE W IIEJIO€ YHCIIO0, MHOXECTBA HATYPAIbHBIX U
IEJIBIX YUCEI, UCTIOIh30BaTh MPU3HAKHU JNeauMocTth 1enbix uncen, HOJ u HOK HaTypansHBIX dncen Iis
pereHus 3a1a4, IpUMEHITh aIropuT™ EBKina;



CBOOOJHO ONEpPHPOBATH MOHATHEM OCTAaTKa MO MOJYNIO, 3alMCHIBaTh HATypalbHBIE YHUCIa B
Pa3IMYHBIX TO3UIHOHHBIX CHCTEMAaX CUHMCIICHUS,

CBOOOJHO ONEPHPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCIO M MHOKECTBO KOMILIEKCHBIX YHCEN,
NPEACTaBIATh KOMIUICKCHBIE YHUClia B aireOpanyeckoil M TPUTOHOMETPHYECKOH (opMe, BBHIMOJIHSTD
apudMeTHYeCKHE ONepaliii C HUMH U H300pakaTh HAa KOOPAWHATHON TNIOCKOCTH.

YpaBHeHHs U HEPaBeHCTBA:

CBOOOJHO OIEpUPOBATh MOHATHAMU: HpPPalMOHANBHBIC, TOKa3aTelbHbIE W JIOTapu(MHUUECKHE
HEpaBEHCTBA, HAXOAUTH UX PELICHHUS C MOMOIIBIO PABHOCHIBHBIX IEPEXOJIOB;

OCYILIECTBIIATH 0TOOP KOPHEH MpY peHICHUH TPUTOHOMETPHUYECKOTO YPaBHEHHUS;

CBOOOJHO OTIEPHPOBATH MOHSITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, MPUMEHSATh HEOOXOIUMEBIC
(bopMyIIBI IS pelIeHHsI OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKHX HEPABEHCTB;

CBOOOJHO OIEpUPOBATh MOHSATHAMHU: CHCTEMa W COBOKYIMHOCTh YpPaBHEHHH M HEPaBEHCTB,
PaBHOCHJIBHBIE CHUCTEMBI W CHCTEMBI-CIEJCTBHS, HAaXOAWTh pELICHUS CUCTEMBI W COBOKYIHOCTEH
panroHaNIbHBIX, HPPALMOHATBHBIX, TOKAa3aTENbHBIX U JIOTapU(PMUUECKIX YPaBHEHHH 1 HEPABEHCTB;

pelmiaTb ~ panvOHANbHBIC,  HppalUOHAIBHBIC,  IOKa3aTeJbHbIe,  JIOTapu)MUUECKHE  H
TPUTOHOMETPUUECKUE YPAaBHEHHUS M HEPABEHCTBA, COJEPIKAIINE MOIYIN U MTapaMeTpPhl;

NPUMEHATh Tpaduyeckue MeToAbl AJsl PElIeHHs YpPaBHEHWH W HEPAaBEHCTB, a TaKXkKe 3afad C
napameTpamu;

MOJIENIUPOBATh peajbHbIC CUTYallMd Ha S3bIKE aIreOpbl, COCTABIATH BBIPAXKCHUS, YPABHEHHUS,
HEPaBEHCTBA M UX CUCTEMBI 110 YCIOBHUIO 3aJlauH, UCCIIE0BATh MOCTPOSCHHBIE MOJIENIU C UCIOJIb30BaHHEM
anmapara anreOpbl, HHTEpIPETHPOBATh MOJIyYCHHBIH Pe3yJIbTar.

DOyHKUUM U rpadpukm:

CTPOUTH TpaUKU KOMIO3UIMK (PYHKIHN C HOMOLIBIO 3JEMEHTAPHOTO HCCIECIOBAaHUS U CBOMCTB
KOMITO3ULIMY ABYX (YHKLUII;

CTPOUTH FreOMETPUUECKUE 00pa3bl ypaBHEHUN M HEPABEHCTB HA KOOPIMHATHON INIOCKOCTH;

CBOOOIHO OTIEPUPOBATH TTOHATUSAMU: TPAPUKH TPUTOHOMETPHUYECKUX (HDYHKITHIA;

OPUMEHATH GYHKIUH U1 MOAEIMPOBAHMS U UCCIEIOBAaHHS PEANBHBIX IPOLIECCOB.

Hauasia MaTeMaTH4eCKOro aHaIu3a:

MCIIOJIB30BaTh MPOU3BOAHYIO JUIS MCCIIeIOBaHUS (QYHKIMHA HA MOHOTOHHOCTb M 9KCTPEMYMBI;

HaXOJIUTh HauOoJbIlIee U HAMMEHbIIee 3HaUeHUs! (DYHKIMN HENPEPHIBHON HA OTPE3KE;

MCIIOJIB30BaTh MPOU3BOAHYIO JUIS HAXOKACHUS HAWTYUIIEro PeIleHHs] B IPUKIaJHbIX, B TOM YHCIIE
COLMAJIbHO-PKOHOMHYECKHUX, 3a/lauax, JUIsl ONpelesieHHs CKOPOCTH U YCKOPEHHMS Mpolecca, 3aJaHHOrO
dhopmyoii nim rpaduKkom;

CBOOOJHO OIEpUPOBaTh MOHATHSIMHU: NEepBOOOpa3Has, ONPEHCNEHHBIM HHTErpan, HaxXxOOuThb
nepBo0Opa3HbIe SIEMEHTAPHBIX (QYHKIHMHA U BBIYMCIIATH HHTErpanl 1o ¢popmyie Herorona-JleiiOnuna;

HaXOJUTh IUIOIA/IN TIOCKUX GUTYp 1 00BEMBI TEJI C TOMOILBIO0 HHTETPAIa;

UMETh MPEACTaBICHHE O MAaTeMaTUYeCKOM MOJENMPOBAHMHM Ha MPUMEPE COCTaBIICHUS
nmud hepeHInaNbHBIX YPaBHEHHUIA,

pelaTh NpUKJIAAHbIC 33/1a41, B TOM YUCJIE COLMATBHO-9)KOHOMHUYECKOT0 U (PU3NYECKOro XapakTepa,
Cpe/ICTBaMH MaT€MaTHYECKOTO aHaJIN3a.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC
KouuyecTBO 4acon
DJIeKTpOHHBIE (M (poBLIe)
Ne i/ HaumenoBaHue pa3aesioB M TeM NPOTrPaMMbl KoHTpoiibHbIe IpakTHyeckue
Bcero o0pa3oBaTelibHbIE pecypchl
padoThI padoThI
M i .
1 A — 2 ! BnGamoresa LIOK
-rat - yp . https://m.edsoo.ru/1568aba3
HepaBeHcTBa. CUCTEMBI IMHEHHBIX YpaBHEHUH
9 Oynkiyun u rpaduku. CreneHHas QyHKIHS ¢ 12 1 Bu6mmoreka [IOK
IeJIBIM [TOKa3aTeIeM https://m.edso00.ru/1568aba3
3 Apudmernueckuii KOpeHb N-0if CTeNeHMN. 15 1 bubmmoreka [HOK
HppanmoHanbHbie ypaBHSHHS https://m.edso00.ru/1568aba3
INoka3atenbHas ¢yHkiwys. [TokazaTenbHbie bubanoreka [JOK
4 10 1
ypaBHEHHS https://m.edso00.ru/1568aba3
5 Jlorapudmudeckas GyHKITHUSL. 18 1 bubanoreka [IOK
Jlorapudmudeckne ypaBHEHHS https://m.edsoo.ru/1568aba3
6 Tpuronome eCKue axe aBHE 22 1 bubmiorexa LIOK
UTOHOMETPUYECKUE BBI HUS M yPaBHEHUS
P P P P https://m.edso00.ru/1568aba3
7 ITocae1oBaTeILHOCTH M MIPOTPECCHH 10 1 bubmioreia LIOK
A porp https://m.edsoo.ru/1568aba3
butmmoreka [IOK
8 H I 20 1
enpepeiBibe pyruni. [lponssoaias https://m.edsoo.ru/1568aba3
9 IToBTOpeHue, 0000IICHHE, CHCTEMATH3AITHS 5 2 butmmoreka [IOK
3HaHUH https://m.edso00.ru/1568aba3
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KoaunvecTBO yacon DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
Kontpoabubie  IIpakTHyeckue
n/n MPOrpamMMblI Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypcsl
WccnenoBanue GyHKIUI ¢ TOMOIIBIO bubmunoreka LIOK
1 . 22 1
HPOU3BO/THOM https://m.edsoo.ru/f11c4afd
bubnuoreka LIOK
2 I1 12 1
epBOOGpasHas 1 HHTCrpan https://m.edsoo.ru/f11c4afd
3 I'pacduku TpuroHomMeTpudecKkux QyHKINH. 14 1 bubmmorexa [IOK
TpuroHomeTpudecKue HepaBeHCTBA https://m.edsoo.ru/f11c4afd
HppanmonanbHble, MoKa3aTelbHbIe U Bubmuorexa [JOK
4 24 1
JorapupMUIECKUe HEPaBEHCTBA https://m.edsoo.ru/f11c4afd
bubmuoreka LIOK
K 1 1
> OMILICKCHbIC HHea 0 https://m.edsoo.ru/f11c4afd
6 HarypanbHbIe 1 1ebie 9ucia 10 1 bubmorexa LIOK
P t https://m.edsoo.ru/f11c4afd
1| o rom— | 1 1 biGnorexa LIOK
. P https://m.edsoo.ru/f11c4afd
ypaBHEHUI
8 3ajauyu ¢ mapameTpaMu 16 1 bubmaorexa LIOK
A p p https://m.edsoo.ru/f11c4afd
9 [ToBTOpeHue, 0000IICHIE, CHCTEMATH3AITHS 16 9 bubmuoreka LIOK
3HaHUU https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoaunuyecTBO Yacos
Nen/m  Tema ypoka Kontpoabubie  IIpakThueckue Aara JUICKTPOHIHLIC UHPPOBLIe
Bcero U3y4deHust odpa3oBaTe/ibHbIE Pecypchl
padoTsI padoTbI

1 MHOXeCTBO, OTIepaliiy Hal 1 bubmmoreka [JOK

MHOX€ECTBAMH M UX CBOMCTBA https://m.edsoo.ru/746d5dce
. Bu6nuoreka IJOK

2 Jluarpamnist Siinepa-Berta ! https://m.edso0.ru/be888093
IIpumeneHue T€OpPETUKO-

3 MII;)O)KGCTBGHHOFOPaHHapaTa JUTST 1 bubamorexa LIOK

https://m.edsoo.ru/4d7f95fe
pelIeHus 3a71a4
PannonanbsHbIe YnCIa.

4 OOBIKHOBEHHBIC U JICCATHYHBIC APOOH, 1 bubmuoreka IIOK
MPOIICHTHI, OCCKOHEYHBIC https://m.edsoo.ru/44dd1046
MEPHOANYECKUE TIPOOH
PannonansHbIe YKCa.

5 OOBIKHOBEHHBIE U JIECATHYHBIE APOOH, 1 Bu6nuoreka IJOK
MPOIICHTHI, OCCKOHEYHBIC https://m.edso0.ru/d99d8c74
MEPHOANYECKUE TIPOOH
[Mpumenenune npobeit 1 MPOIEHTOB Bubmorexa [JOK

6 1
JUTSL PEIIeHUS TIPUKIIATHBIX 3a/1a4 https://m.edso0.ru/2f36a36f

7 [Ipumenenue npobeit 1 MPOLEHTOB 1 Bbubmuorexa LIOK
JUTS PEIIeHUs TPUKIIaIHBIX 337134 https://m.edsoo.ru/a97a12d9
HelicTBuTENBHBIE YUCIIA.

8 PanmoHanbHbIE U UPPAIMOHATBHBIE 1 Bubsmoreka LIOK
—— https://m.edsoo.ru/ch723fbd

9 ApudMeTHUECKUE OTIEPaIIiH C 1 Bu6morexa LIOK
JCHCTBUTEIILHBIMH YHCIIAMH https://m.edsoo.ru/3a23ac15



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9

Moaynb IeMCTBUTEIBHOTO YHCIIa U

bu6nmoreka [JOK

10 €ro CBOHCTBA https://m.edsoo.ru/11ac68be
[TpuGIMKEHHBIE BEIYMCIICHHUS,

11 [paBKiIa OKPYTJIEHHS, IPUKUIKA U bubsmoreka LIOK
OLICHKA Pe3y/IbTaTa BHIYHCICHH https://m.edso0.ru/50bdf26d
OCHOBHBIE METO/IbI PEIEHHS LENBIX U

12 IPOOHO-PALMOHANIBHBIX YPABHEHUH 1 Bubsmoreka LIOK
HepaBEHCTB https://m.edso0.ru/775f5d99
OCHOBHBIE METO/IbI PELIEHHS LENBIX U

13 JPOOHO-PALMOHANIBHBIX YPABHEHUH U Bubsmoreka [IOK
HepaBEHCTR https.//m.edsoo.ru/6ec7a107
OCHOBHBIE METO/IbI PELIEHHS LENBIX U

14 JPOOHO-PALMOHAIBHBIX YPABHEHUH U bubmmoreka LIOK
HepABEHCTE https.//m.edso0.ru/1914a389
MHorouneHsl 0T OIHON NEPEMEHHOM.

15 Jlenenue MHOTOUJIEHA HA MHOTOWIEH C Bu6imnorexa LIOK
ocratkoM. Teopema besy https://m.edsoo.ru/226eeabf

16 MHOTOUJIEHBI ¢ LETBIMU Bu6moreka [TOK
kos¢puumentamu. Teopema Buera https://m.edso0.ru/763e75ee

17 Pemenue cuctem JIMHEMHBIX Bu6nuorexa LIOK
YpaBHCHNH https://m.edsoo.ru/ff4564ad

18 Pelienue cucteM JIMHENHBIX Bu6motexa [IOK
YPaBHCHHH https://m.edso0.ru/66446d3e
Marpwuia cucTeMbl JIMHEHHBIX

19 ypaBHeHuit. ONpeaenuTeb MaTPULIBI
2X2, ero reOMEeTPHYECKU CMBICT 1 Bubsmoreka [IOK
CBOICTBA; BEIYMCIIEHUE €I0 3HAUEHUS https://m.edsoo.ru/6eadc6f1
Onpenenurens MaTPULBI 2X2, eT0

20 r€OMETPHYECKHUI CMBICI U CBOUCTBA, Bubmuorexa [IOK

BBIYHCJICHUC €I'0 3HAYCHUA

https://m.edsoo.ru/3f25a047




HpI/IMeHGHI/Ie OIIPpCACIIUTCIIA AJId

21 pelIeHNs] CUCTEMBI TMHEWHBIX brbmmorexa HOK
ypaBHeHHii https://m.edsoo.ru/d82c36d4
Perienrie mpuKIagHBIX 33124 C

22 TMOMOIIIBIO CUCTEMBI TUHEHHBIX bubmiorexa [IOK
ypaBHeHHii https://m.edsoo.ru/fe7fc4db
Perienre mpuKIagHBIX 33124 C

23 IOMOIIIBIO CHCTEMBI JIHHEHHBIX Brbmuorexa [IOK
ypaBHEHHT https://m.edsoo.ru/d0f0b260
Konrtponbnas pabora:

24 "PanioHanbpHbIe ypaBHEHUS U Bu6mmoreka LIOK
HepaBeHcTBa. CUCTEMBI JIMHEHHBIX https://m.eds00.ru/c3389865
ypaBHeHUI"

OyHKIUA, CIOCOOBI 3aTaHUS

25 ¢hysakun. BzanMmHao 00paTHbIS Bubanorexa LIOK
bynximn. Kommosuius hyHKimit https://m.edso0.ru/444c4b9c

26 I'padux pynxmuu. DnemeHTapHbIE Bu6muorexa LOK
npeoGpasoBams rpaduKoB GyHKumil https://m.eds00.ru/54b815¢5
O0macTh onpeeIeHNsT © MHOXKECTBO

27 3HaueHui QyHkiuu. Hymu ¢pyHkimm. Bu6nuorexa [IOK
IIpoMexyTKH 3HAK IIOCTOSHCTBA https://m.edsoo.ru/83105a0e
YérHble 1 Heu€THBIE QYHKLUH.

08 [epuoaunueckue GyHKINM. Bu6amnoreka LIOK
IIpomesyTKk1 MOHOTOHHOCTH https://m.edsoo.ru/2ablc7bc
GbyHKIIH
MaxkcuMyMBbl ¥ MUHUMYMBI (DyHKITHH.

29 Hawubombiree n HanMeHbIee 3HaYEHNE Bu6nunorexa LIOK
(byHKUMH Ha IPOMEXKYTKE https://m.edsoo.ru/eacb053c

30 JIuneiinas, kBaapaTUIHAsI U TPOOHO- bu6mmoreka LIOK

TuHeHHas QyHKIMN

https://m.edsoo.ru/8a5ada51




QHCMCHTapHOC HCCIICA0BaHUC U

31 . bubnnoreka [IOK
HOCTPOCHHE IPAQUKOB STHX hyHKLil https://m.eds00.ru/69106ae7
32 DIleMEHTapHOE MCCIEN0BAHKE U ) Bu6morexa [IOK
NIOCTPOCHNE IPAQHKOR STHX pyHKIHil https://m.edsoo.ru/9362fea9
33 CTeneHs ¢ HeIbIM ITOKa3aTENEM. Bu6muotexa [[OK
bunom HeroTona https://m.edso0.ru/78d9b391
34 CTeneHs ¢ HeIbIM ITOKa3aTENEM. Bu6motexa [[OK
bunom Hetotona https://m.edsoo.ru/de7ca33e
CreneHHast QyHKIIUS ¢ HATYpaJIbHBIM
35 ¥ 1IeJTbIM MoKa3aresieM. EE cBoiicTBa u bubnmorexa [OK
rpadux https://m.edsoo.ru/87e5e52d
36 KonTponbHas padora: "CreneHnHas Bu6mmoreka LIOK
¢ynkims. EE cBoficTBa n rpaduk” https://m.edsoo.ru/ebOcc5e3
37 ApH(bMeTHqE:CKHH KOpEHb ) BuGmmorexa LIOK
HATypaJIbHOM CTENEHH U €r0 CBOMCTBA httos://m.edsoo.ru/5£29b9bs
38 ApI/I(l)MeTI/I‘IfCKI/II/I KOPEHb ) BuGmiorexa LOK
HaTypaﬂBHOI/I CTCIICHU U €0 CBOUCTBA https//medsooru/f13af630
[IpeobOpazoBaHUs YUCITOBBIX
39 BBIpa)KEHHM, COAEPIKAIINX CTETEHH U Bubmorexa LIOK
KOpHH https://m.edso0.ru/5f605ed0
[Tpeo6pa3oBaHust YUCIOBBIX
40 BBIpa)KEHHM, COAEPIKAIINX CTETEHH U bu6mmoreka IIOK
KOpHH https://m.edsoo0.ru/ec9f4d78
[Tpeo6pa3oBaHust YUCIOBBIX
41 BBIPKCHHI, COJICPXKAIINX CTCIICHU U bubmorexa [OK

KOpHH

https://m.edsoo.ru/b8f5d49a




WppanmonansHble ypaBHEHHUS.

42 OCHOBHBIC METO/IBI PEILICHUS Bu6mmoreka [IOK
MpPALIOHANBHBIX YPABHCHHUIT https://m.edsoo.ru/f1ff9220
HppaunonaibHble ypaBHEHUSL.

43 OCHOBHBIC METO/IBI PEILICHUS Bu6mmoreka [IOK
MPPALHOHATBHBIX YPABHEHHIA https://m.edso0.ru/6df195a0
HppaunonaibHble ypaBHEHUSL.

44 OCHOBHBIC METO/IBI PEIICHHUS Bu6mnorexa [IOK
MpPALMOHABHBIX YPABHEHNT https://m.edso0.ru/6b61c578

45 PaBHOCHIIBHBIE TIEpEXOIBI B IjCHIeHI/II/I BuGmorexa LOK
VIPPALHOHATIRHEIX yPABHCHIH https://m.edsoo.ru/6ed2b3ba

46 PaBHOCHITBHBIC TIEpEXOBI B IjCHIeHI/II/I BuGmorexa LOK
VIPPALHOHABHEIX YPABHEHIH https://m.edsoo.ru/fcdd2a2e

47 PaBHOCHIIBHBIE TIEpEXO/IBI B IjeH_[eHI/II/I BuGmorexa LOK
VIPPATHORATIEHELS ypaBHEHMH https://m.edsoo.ru/b8a0ff2f

48 PaBHOCHIIBHBIE TIEpEXO/IBI B IjeH_[eHI/II/I BuGmorexa LOK
MPPALHOHAIIBHEIX YpaBHCHHIH https://m.edsoo.ru/12d1413c
CaoiicTa u rpaduK KOpHs N-0i

49 CTeIeHH Kak (QyHKUIUHN 0OpaTHON Bu6mmoreka LIOK
CoiicTBa 1 rpaduK KOpHs N-0i

50 CTeleHH Kak (yHKIIUN 0OpaTHON Bu6auoreka LIOK
CTEIIEHH C HaTypaJbHBIM IOKa3aTeneM https://m.eds00.ru/09ba5b3d
Konrtponbhas padora: "CsoiicTBa u

51 rpaduK KOpHs N-Oi CTEHEHH. bubmiorexa TIOK
VppauuoHaibHble ypaBHeHHS" https://m.edsoo.ru/1f4655da

59 Crenesb ¢ palioHaIbHBIM Bu6moreka LIOK

IOKa3aTelieM U e€ CBOICTBa

https://m.edso0.ru/76ce9958




Crerens ¢ palnoOHaJIbHBIM

bu6nmoreka [JOK

53 ITOKa3aTeseM U e€ CBOMCTBa https://m.edsoo.ru/8fa598b5

54 Crerensn ¢ paHI/IO"HaIII)iII)IM bu6nmoreka [JOK
[OKa3aTesIeM U e€ CBOMCTBa https://m.edsoo.ru/6baefel9

55 [NokasarenbHas (GyHKIMS, e€ CBOWCTBA Bubnunoreka [IOK
u rpaduk https://m.edsoo.ru/alf8d141

56 Hcnonn3oBanue rpa(bmcfl GyHKIMH bubmuoreka LIOK
JUIs peIIeHNs] ypaBHEHUHI https://m.edso0.ru/65a0f2d0

&7 Hcnonb3oBanue rpaduka GyHKIUHN bubmmorexa ITOK
JUISL peLieH st ypaBHEHU I https://m.edsoo.ru/0d8a770d
IokazarenbHbIe YpaBHEHUSI.

58 OCHOBHBIE METOJIbI PEILICHHS Brbmuorexa [IOK
MOKA3ATENBHBIX YPABHEHEI https://m.edsoo.ru/cec28774
Ioka3zarenbHbie ypaBHEHUSI.

59 OCHOBHBIE METOJIbI PEILICHUS Brbmmorexa [IOK
[OKA3ATCIEHBIX YPABHEHE https://m.edsoo.ru/e6eec650
IToxaszaTenbHbIE YpaBHEHUS.

60 OCHOBHBIE METObI PEILICHUS Bubmzorexa LHOK
[OKA3ATCIEHBIX YPABHEHE https://m.edsoo.ru/ae44ac4c
KonTponbHas pabora:

61 "[lokazarenbHast QyHKITHSL. Bubmiorexa ITOK
Tokasatenbusie ypasHerHs" https://m.edso0.ru/b46a8228

62 Jlorapudm uncna. CoricTBa bubmuorexa ITOK
nmorapudma https://m.eds00.ru/d36669f8

63 Jlorapudm uucma. CoiicTBa Bubmuoreka [IOK
norapudma https://m.edsoo.ru/1cbf72bl

64 Jlorapudm uucma. CoiicTBa Bubmuoreka [IOK
norapugma https://m.edso0.ru/538fc437

65 JecsTuuHble U HaTypaabHbIE bubmuoreka IIOK

JorapuQmMbl

https://m.edsoo.ru/c2627eca




I[eCHTI/I‘-IHLIC " HaTypaJbHbIC

bubmuoreka IIOK

66 sorapudmpl https://m.eds00.ru/33e6629¢

67 [IpeoOpazoBanue BRIPAKEHHIA, Bubnunoreka [IOK
CoIepsKaINX JIOrapr(pMbI https://m.edsoo.ru/188bbf6c

68 [IpeoOpazoBaHue BEIPAKEHHUIA, bubanorexa [IOK
CoJIepIKaIINX JIorapu(Mbl https://m.eds00.ru/49f1b827

69 [IpeoOpazoBaHue BEIPAKEHHUIA, bubanoreka [IOK
CoIepIKAIMX JIOrapr(hMbI https://m.edsoo.ru/746d5dce

70 Jlorapudmudeckast GpyHKIus, €€ Bubmuorexa HOK
CBOMCTBA U rpaduk https://m.edsoo.ru/be888093

7 Jlorapudmudeckast GpyHKIus, €€ Bubmuorexa HOK
CBOMCTBA U rpapuK https://m.edsoo.ru/4d7f95fe

9 Hcnonbs3oBaHue rpa(bI/IKfl byHKIN Bbubanoreka [IOK
JUTSL pEIICHUs ypaBHEHUH https://m.edso0.ru/44dd1046

73 Hcnonb3oBanue rpa(bHKfl byHKIN bubmoteka 1IOK
JUIs pelIeHs ypaBHEHUI https://m.eds00.ru/d99d8c74
Jlorapudmuyeckre ypaBHEHHUS.

74 OCHOBHBIE METOJIBI PEIICHUS Brbmorexa LOK
By ———— https://m.edsoo.ru/2f36a36f
Jlorapudmuueckue ypaBHeHUsI.

75 OCHOBHBIE METOIbI PEILICHUS Bubanorexa LIOK
B —— https://m.edsoo.ru/a97a12d9
Jlorapudmuyeckue ypaBHEeHUS.

76 OCHOBHBIE METOIbI PEILICHUS Brbmmorexa LIOK
B p— https://m.edsoo.ru/cb723fbd

77 PaBHOCHIIBHBIC TIEPEXO/IBI B pf].HeHI/II/I Bu6mmorexa IJOK
TIOTapUQMITIECKHX YpaBHEHNH https://m.edsoo.ru/3a23ac15

78 PaBHOCHIIBHBIC TIEPEXOIBI B PEIICHUN

JorapUPMHUICCKUX YpaBHEHUI

bubmunorexa IIOK




Kontponbnas pabora:

https://m.edsoo.ru/11ac68be

79 "Jlorapudmudeckas GpyHKIHS. buGmiorexa LHOK
Tlorapudmieckue ypassemms” https://m.edsoo.ru/50bdf26d

80 CuHyc, KOCHHYC, TAHT€HC U KOTaHTE€HC bu6nmoreka [JOK
YHCIIOBOTO apryMeHTa https://m.edsoo.ru/775f5d99

81 CuHyC, KOCUHYC, TAHT'€HC U KOTAHT'€HC Bu6nuoreka [JOK
YKCII0BOTO apryMEHTa https://m.edsoo.ru/6ec7al07

82 ApKcrHYC, apKKOCHHYC U apKTaHTE€HC Bubnunoreka [IOK
YHCIIOBOTO apryMEHTa https://m.eds00.ru/1914a389

83 ApPKCHUHYC, QpKKOCHUHYC U apKTAaHTECHC Bubnunoreka [IOK
YHCIIOBOTO apryMeHTa https://m.edsoo.ru/226eeabf
TpuroHomeTpuieckasi OKpyKHOCTb,

84 OMPEICIICHUE TPUIOHOMETPHUSCKUX Bubmzorexa LHOK
(byHKITHA YHCIIOBOTO APTYMEHTa https://m.edsoo.ru/763e75ee
TpuroHomerprueckasi OKpy>KHOCTb,

85 OMPEICIICHUE TPUIOHOMETPHUSCKUX Bubmzorexa HOK
(bYHKIIHH YHCIIOBOTO APTYMEHTE https://m.edsoo.ru/ff4564ad

86 OcCHOBHbIE TPUTOHOMETPHUYECKHE Bbubmuorexa LHOK
opmysI https:/m.eds00.ru/66446d3e

g7 OCHOBHBIC TPUTOHOMETPHUCCKHE bubnmoreka [IOK
opmysI https://m.edsoo.ru/6eadc6fl

88 OCHOBHBIC TPUTOHOMETPHUCCKHE bubnmoreka [IOK
opmysI https://m.eds00.ru/3f25a047

89 OCHOBHBIC TPUTOHOMETPHUCCKHE bubnmoreka [IOK
opmysI https:/m.edsoo.ru/d82c36d4

9 [IpeobpazoBanue Bubmoreka [JOK

TPUTOHOMETPHUUYECKUX BBIPAKEHUH

https://m.edsoo.ru/fe7fc4db




[IpeobpazoBanue

bu6nmoreka [JOK

91 N
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edso0.ru/d0f0b260

92 [IpeobpazoBanue bubmmorexa [IOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edso0.ru/c3389865

93 [IpeobpazoBanue Bubmuorexa LHOK
TPUTOHOMETPHYECKUX BBIPAKCHUH https://m.edsoo.ru/444c4b9c

94 Pemienue TpUroHOMETPUYIECKUX Bubnunoreka [IOK
ypaBHEHHI https://m.edso00.ru/54h815c5

95 Pemienue TpuroHoMeTpUUECKUX Bu6nuoreka [JOK
YPaBHEHUH https://m.edso00.ru/83105a0e

96 Pemienue TpuroHoMeTpUUECKUX Bu6nuoreka [JOK
ypaBHEHHI https://m.edsoo.ru/2ablc7bc

97 PewieHre TpUroHOMETpUYECKUX bubmuoreka 1IOK
YpaBHEHHU https://m.edsoo.ru/each053c

98 Pemenne TpuroHoMeTpruYECKuX Bubmorexa HOK
YPaBHEHH https://m.edso0.ru/8a5ada51

99 PeuieHre TpUroHOMETpUYECKUX Bu6nuoreka [JOK
ypaBHEHHI https://m.edsoo.ru/69106ae7

100 Pemenne TpuroHoMeTprUYECKIX Bbubmuorexa LHOK
yPaBHCHHH https://m.edso0.ru/9362fead
KonTponbhas pabora:

101 "TpUrOHOMETPUUYECKHE BEIPAKEHHUS U Bubmiorexa OK
TPHFOHOMETPHUECKHE ypABHEHHs" https://m.edsoo.ru/78d9b391
[locnenoBaTenbHOCTH, CTIOCOOBI

102 3aIaHUs [TOCIEN0BATEILHOCTEMN. Brbmorexa HOK
MeTo/ MATeMATHUECKOH WHYKITHH https://m.edsoo.ru/de7ca33e
MOHOTOHHBIE U OTPaHUYCHHBIC

103 ocJieZioBaTeIbHOCTH. McTopus Bubmiorexa LIOK

aHaJIM3a OECKOHEYHO MaJIBIX

https://m.edsoo.ru/87e5e52d




bu6mmoreka [JOK

104 Apudmernueckas mporpeccus
https://m.edsoo.ru/ebOcc5e3
105 I'eomeTpuyeckas nmporpeccus buGmorexa HOK
https://m.edso0.ru/5f29b9b5
106 Beckoneuno yosiBaromas Bubnunoreka [IOK
reoMeTprdecKas porpeccHs https://m.edsoo.ru/f13af630
107 CymmMma 6CCKOHCjIHO yOBIBaromIeH Bubmuorexa LHOK
r€OMETPUYECKOM IPOrpecCun https://m.edso0.ru/5f605ed0
JInHENHBINA 1 YKCIIOHEHIINAILHEBIN
108 pocr. Yucno e. DopMyna ClIOKHBIX Brbmorexa HOK
HPOTIEHTOB https://m.edsoo.ru/ec9f4d78
JInHENHBIN 1 YKCIIOHEHIINAILHEBIN
109 poct. Hucino e. ®opmyia CI0XKHBIX brbmmorexa LIOK
HPOTIEHTOR https://m.edsoo.ru/b8f5d49a
Hcnons3oBaHue nporpeccuu Jyist
110 pelIeHns peaJbHBIX 3a/1a9 brbanorexa LIOK
NPHKJTA/THOTO XapakTepa https://m.edsoo.ru/f1ff9220
111 KonTponbHas pabora: Bu6morexa IJOK
"Mocneposatensnoctu u nporpeccun” https://m.eds00.ru/6df195a0
112 HeHupeprBHI)Ie (YHKIIUY U UX Bubnuoreka [IOK
CBOMCTBA https://m.edso0.ru/6b61c578
113 Touka pa3pbiBa. ACUMITOTHI Bubmoreka [JOK
rpaduKoB QyHKIHH https://m.edsoo.ru/6ed2b3ba
114 CaoiicTBa QyHKIMI HETIPEPHIBHBIX HA Bubmmorexa ITOK
OTpeske https://m.edsoo.ru/fcdd2a2e
115 CaoiicTBa QyHKIMI HETIPEPBHIBHBIX HA bubmuoreka IIOK
OTpeske https://m.edsoo.ru/b8a0ff2f
116 Mertoa UHTEPBAJIOB JJISl pELICHUS bubmuorexa IIOK

HEpaBEHCTB

https://m.edsoo.ru/12d1413c




Meroa HHTEPBAJIOB IS PEIICHUS

bubmuoreka IIOK

117 HEPABEHCTB https://m.edsoo.ru/e248c5fc
118 Meroa UHTEPBAJIOB ISl pELIECHUS Bubnunoreka [IOK
HEPABEHCTB https://m.edsoo.ru/09ba5b3d
119 [Ipumenenue CBOMCTB HEMPEPHIBHBIX bu6nmoreka [JOK
(GyHKUIMA 171 pemenns 3anaq https://m.edsoo.ru/1f4655da
120 [IpumeHeHre CBOMCTB HENPEPBIBHBIX Bu6nuoreka [JOK
(GyHKUIMA 1715 pemenns 3anaq https://m.edsoo.ru/76ce9958
121 ITepBas u BTOpas npou3BOJAHbBIE bubnmoreka [IOK
yHKIIH https://m.edso0.ru/8fa598b5
122 Onpenenenue, FCOMf:TpI/I‘IeCKI/Iﬁ Bu6nuoreka [JOK
CMBICIT TIPOU3BOTHON https://m.edsoo.ru/6baefel9
123 OnpeaeneHHve, (hU3HYECKUI CMBICIT Bu6nuoreka [JOK
MPOU3BOTHOM https://m.edsoo.ru/alf8d141
124 YpaBHEHHE KacaTelbHOU K TpaduKy Bubnunoreka [IOK
dyHKIIHI https://m.eds00.ru/65a0f2d0
125 YpaBHEHHE KacaTelbHOU K TpaduKy Bubnunoreka [IOK
dyHKLIHM https://m.edso0.ru/0d8a770d
126 [Tpou3BoaHBIC AIEMEHTAPHBIX bubmoreka 1IOK
yHKrmii https://m.edsoo.ru/cec28774
197 [IpousBoaHbBIE AIEMEHTAPHBIX bubmunorexa 1IOK
yHKILHit https://m.edso0.ru/e6eec650
128 IIpousBoaHas cymMMbl, IPOU3BEICHMUS, Bu6morexa [IOK
4aCTHOTO M KOMIIO3HLMH (yHKIHit https://m.edsoo.ru/ae44ac4c
129 ITpousBoaHas cymMmbl, HpOI/ISBe,ZIeiII/IH, BuGnmorexa LIOK
HaCTHOTO ¥ KOMIIOSHIIMH (YHKIit https://m.eds00.ru/b46a8228
130 [Mpou3BoHAS CYMMBI, IPOU3BE/ICHUS,

YaCTHOTO M KOMITO3UIINU (PYHKIHHA

bubmuorexa IIOK




https://m.edso0.ru/d36669f8
bubmuoreka 1IOK

131 KonTponbHas pabora: "[IpousBogHas" 1 1
https://m.edsoo.ru/1cbf72bl
[ToBTOpeHue, 06o0IICHNE,
132 CHCTeMAaTH3aIMsl 3HAHMIL: 1 Bubsmoreka LIOK
"V papHeHms" https://m.edsoo0.ru/538fc437
133 Hosropene, 0606meHIf?’" ® \ 1 bubanoreka [IOK
CHCTCMATH3AIA SHAHMH. “COYHKIIIH https://m.edsoo.ru/c2627eca
134 Htorosas koHTposbHAs paboTa 1 1 bubmorexa [IOK
https://m.eds00.ru/33e6629
135 UroroBast koHTpoOIbHAS paboTa 1 1 bugmorexa LIOK
https://m.edso0.ru/188bbf6c
136 [TorTOpeHue, 0600IICHNE, 1 bubnmnorexa [IOK
CHCTEMAaTH3allMs 3HAHUH https://m.edso0.ru/49f1b827
OBIIEE KOJIMYECTBO YHACOB I10 136 10
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11 KJIACC

KoauyecTBO yacos

DJIeKTpOHHBIe HU(POBBIE

Jara
Ne n/n Tema ypoka KonTpoabubie [pakTH4eckue o0pa3oBaTe/ibHbIE
Bcero H3y4YeHUs
padoThI padoThI pecypchbl

IIpumeHeHue TpOU3BOIHOMN K

1 UCCIIEI0BaHMIO (PyHKIMI Ha 1 bubnnoreka [IOK
MOHOTOHHOCTH M 3KCTPEMYMBI https://m.edso0.ru/a52939b3
[IpuMeHeHue npou3BOIHOM K

2 HCCIIENOBaHUI0 QYHKIMI HA 1 bubnnoreka LIOK
MOHOTOHHOCTB M 3KCTPEMYMEI https://m.edsoo.ru/ff601408
[IpuMeHeHne Tpou3BOIHOM K

3 HCCIENOBaHUI0 QYHKIMI HA 1 bubnunoreka LIOK
MOHOTOHHOCTH ¥ SKCTPEMYMEI https://m.edsoo.ru/3d87e248
IIpumeHeHne npou3BOIHOMN K

4 uccieoBaHuio QYHKIU Ha 1 bubnunorexa LIOK
MOHOTOHHOCTB ¥ SKCTPEMYMBEI https://m.edsoo.ru/343c6b64
IIpumeHeHne npou3BOIHOMN K

5 uccieoBaHuio QYHKIU Ha 1 bubmrorexa [LIOK
MOHOTOHHOCTB M 9KCTPEMYMEI https://m.edso0.ru/4064d354
[IpumMeHeHue npou3BOIHOM K

6 WCCIIENIOBAHUIO QYHKIMI Ha 1 bubnunoreka LIOK
MOHOTOHHOCTB M DKCTPEMYMBI https://m.edsoo.ru/be76320c
HaxoxJeHue HaubobIIero u

7 HaMMEHBIIEr0 3HAYCHUsI HEIIPEPhIBHON 1 bubanorexa LIOK
(YHKIINH HA OTPE3KE https://m.edsoo.ru/3d408009
Haxoxneaue HauOOoJIbIIErO U

8 HAMMEHBIIET0 3HAUYEHUs HENPEPBIBHON 1 bubanorexa LIOK

(hyHKIIMH Ha OTpE3Ke

https://m.edsoo.ru/bd5ff0ec




HaXO)KI[CHI/IG HauOOJIBIIETO U

9 HAMMECHBIIIETO 3HAUYCHHSI HEIPEPBIBHOM Bubmmorexa LOK
(YHKIHH Ha OTpe3Ke https://m.edsoo.ru/cebf10c6
Haxosxnenue Haubosnpliero u

10 HAMMECHBIIIETO 3HAUYCHHSI HEIPEPHIBHOM Bubmmorexa LOK
(yHKLMH Ha OTpesKe https://m.edso0.ru/536de727
Haxosxnenue Haubosnpluero u

11 HAMMEHBIIIET0 3HAUYCHHS HEIPEPHIBHOM bubmiorexa [IOK
]yHKLMHK Ha OTpe3Ke https://m.edso0.ru/85bc8132
Haxoxneune HauOOoJIbIIEro U

12 HAMMEHBIIIET0 3HAUYCHHS HENPEPHIBHOM bubmiorexa TIOK
(YHKLHY Ha OTpe3Ke https://m.edsoo.ru/58e8e2f2
[TpumeneHre nponu3BOAHON JJIst

13 HaXO’K/ICHUS HAWITy4IIero PEIeHNUs B But6mmoreka [IOK
NIPUKJIAIHBIX 33/[a9aX https://m.eds00.ru/3e3230d4
[IpuMeHeHre nporu3BOIHOM IS

14 HAXO0X/ICHUS HAMIY4IIero PeIeHus B But6mmoreka [IOK
NPUKIAIHBIX 33/[a9aX https://m.edso0.ru/1ea72162
[IpuMeHeHre nporu3BOIHOM IS

15 OIIpe/IeIIEHHsI CKOPOCTH U YCKOPEHHS BuGmorexa LIOK
nporecca, 3a/1aHHOro (opMyIoi Hin https://m.edso0o.ru/da48154c
rpaduKoM
[IpumeHneHne npou3BOIHON AJis Bu6motexa [IOK

16 OMPENCICHIS CKOPOCTH 1 yCKOPCHI https://m.edso0.ru/4beff03b
npoiecca, 3aJaHHOro (OPMYJION I
rpaduKoM

17 Komnozumwmst pyHkImit Brbmorexa OK

https://m.edsoo.ru/fe189f2d

18 Kommoszunwmst GpyHKIui bu6miorexa IIOK

https://m.edsoo.ru/fadb8aas

19 Komnozunus ¢pyHkunit

bubmunorexa IIOK




I'eomeTprueckue obpa3bl ypaBHEHUH

https://m.edso0.ru/3034724e

20 . bubnunoreka [IOK
A KOOPAHHATHON TLIoCKOCTH https://m.eds00.ru/712ac2d9

91 FeOMeTthIecmeuo6pa3H ypaBHEHUH BuGmorexa LOK
1 KOOPAHHATHOM HAOCKOCTH https://m.edsoo.ru/9e3f4bc9

29 KOHTpOJ:I'BHaSI paboTa: I/ICCJ'Ie,I[OBaI;II'/'Ie Butmorexa LOK
(ymicuitii ¢ HOMOLLbIO MPOU3BOAHO https://m.edsoo.ru/15bclcfb

23 ITepBooOpasHasi, OCHOBHOE CBOMCTBO Bu6moreka LIOK
nepBOOOPA3HBIX https://m.edsoo.ru/d68bbe9d
IepBoOOpa3HbIE 37IE€MEHTAPHBIX

24 Gyuxuuii. [TpaBria HaXOKIEHHS Bubmmorexa LOK
11epBOOGPA3HBIX https://m.eds00.ru/9d102051
[TepBooOpa3HbIe IEeMEHTaPHBIX

25 ¢dbyukumit. [IpaBuna HaXOXICHUS Bubmorexa LIOK
11EPBOOGPA3HBIX https://m.edsoo.ru/beeff646

26 HnTterpain. I'eoMeTpUUECKUH CMBICIT Bu6nmnorexa LIOK
MHTCTpajta https://m.edsoo.ru/d2e4601b
Briunciienue onpenenéHHoro

27 uHTerpana no popmyne Hetorona- Bubmorexa LOK
Jleii6ruma https://m.edsoo.ru/ba9da96d
Briuucnenue onpenenéHHOro

28 uHTerpaia no gopmyne Herorona- Bu6mmorexa LIOK
Jeit6uuna https://m.edso0.ru/24ab3c53
[TpumeHeHne uHTErpaia Juis

29 HaXOXKIEHUS IUIOIIAAEH IIOCKUX bu6muorexa LIOK

duryp

https://m.edsoo.ru/5272b9al




HpI/IMCHGHI/Ie HUHTCrpaia JJisd

30 HaX0XJICHUS 00hEMOB bubmorexa HOK
IOMETPHICCKAX Te https://m.edso0.ru/0c837397

31 [Tpumeps penienumii bubmmorexa [IOK
nupbepeHInaNTbHBIX ypaBHEHUH https://m.edsoo.ru/e6e1901f

39 [Tpumeps! penienumii bubmmorexa [IOK
nupepeHInanbHBIX YPABHEHUN https://m.eds00.ru/0f903¢75
MareMaTH4YeCcKOe MOJICIIHPOBAHUE

33 PCabHBIX TPOIIECCOB C TOMOIIBIO Bubmiorexa LIOK
B rme— https://m.edso0.ru/10130727

34 KonTponbras pabora: "IlepBoobpazHas Bubnuoreka [IOK
u uaTerpan” https://m.edso0.ru/403bfb0d

35 Tpuronomerpudeckne HyHKITHH, UX bubmuoreka LIOK
CBOMCTBA U rpaduKH https://m.edso0.ru/6db0b423

36 Tpuronomerpudeckue HyHKIHH, UX Bubnuoreka [IOK
CBOMCTBA U rpadUKH https://m.edsoo.ru/0adbcelb

37 Tpuronomerpuueckue GyHKIMH, UX bubmoteka 1IOK
CBOMCTBA U rpadUKH https://m.edso0.ru/0731ad3d

38 Tpuronomerpuieckne HyHKIHH, UX Bubnuoreka [IOK
CBOWCTBa U rpaduKu https://m.edso0.ru/723dd608

39 Tpuronomerpuieckue GyHKIHH, UX Bubnunoreka [IOK
CBOMCTBA U rpapUKH https://m.edso0.ru/6¢8d36ff
OT160p KOpHEH TPUTOHOMETPUUYECKUX

40 YPaBHEHHUH C TOMOIIBIO Bubmoreka [JOK
TPUTOHOMETPUUYECKOU OKPYKHOCTH https://m.edsoo.ru/a413eca9
OT160p KOpHEH TPUTOHOMETPUUECKUX

41 YPaBHEHUH ¢ MOMOIIBIO

TPUTOHOMETPHUYECKONW OKPY>KHOCTH

bubmunorexa 1IOK
https://m.edsoo.ru/c7550e5f




OT6O0p KOpPHEH TPUTOHOMETPHICSCKHIX

42 ypaBHEHHUH C IOMOLIBIO bubnuorexa LTOK
TPUTOHOMETPUIECKON OKPYKHOCTH https://m.edsoo.ru/14ab3cdb
OT6O0p KOpPHEH TPUTOHOMETPHUISCKHIX
43 YpaBHEHHH C TTOMOIIBIO bubimmorexa ITOK
TPUTOHOMETPUYECKON OKPYKHOCTH https://m.edsoo.ru/c12a0552
44 Pemienue TpuroHoMeTpUUECKUX Bubnuoreka [JOK
HECPABEHCTB https://m.edso0.ru/d598f201
45 Pemienue TpuroHoMeTpUUECKUX Bu6nuoreka [JOK
HEPABEHCTB https://m.edsoo.ru/1de34d4d
46 PewieHre TpUroHOMETpUYECKUX Bubnuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/17af2df9
47 PewieHre TpUroHOMETpUYECKUX Bubnunoreka [IOK
HEPaBCHCTB https://m.edsoo.ru/a8ca5ad4
Konrtponbnas padora: "['paduxu
48 TPUTOHOMETPUYECKUX (YHKITHIA. Bubnuoreka ITOK
Tpuronomerpuieckne HepaBeHCTBA" https://m.edsoo.ru/0b411edd
49 OCHOBHBIE METOJIBI PEIICHUS Bubnuoreka [JOK
MOKA3aTEIbHBIX HEPABEHCTB https://m.edsoo.ru/cafobd2f
50 OCHOBHBIE METOJIBI PEIICHUS Bu6nuoreka [JOK
[IOKa3aTEJIbHBIX HEPABEHCTB https://m.edsoo.ru/fac78f05
51 OCHOBHBIC METOIBI PEIIICHUS Bu6nuoreka [JOK
MOKa3aTeJIbHbIX HEPABEHCTB https://m.edsoo.ru/fb6a8acf
OCHOBHBIC METOIBI PEIICHUS Bu6nuoreka [JOK
52
IOKA3aTeJIbHbIX HEPABEHCTB https://m.edsoo.ru/cffcb7e5
53 OCHOBHBIC METOIBI PEIICHUS Bu6nuoreka [JOK
norapuMHYECKHX HEPABEHCTB https://m.edso0.ru/d9469916
54 OCHOBHBIE METO/IbI PEILICHUS bubmunorexa IIOK

J'IOFapI/I(i)MI/I‘{eCKI/IX HCPABCHCTB

https://m.edsoo.ru/ad15000e




OcHOBHEBIE MCTO/bI PCIICHUA

bu6nmoreka [JOK

% Jorapu(pMUIECKUX HEPABEHCTB https://m.edsoo.ru/86adcbfd

56 OCHOBHBIC METOBI PEIICHUS bubmuoreka IIOK
norapuMHYECKHX HEPABEHCTB https://m.eds00.ru/13205d80

57 OCHOBHBIE METOJIBI PEIICHHUS bu6nmoreka [JOK
UPPALMOHAIbHBIX HEPABEHCTB https://m.edsoo.ru/f8ed5f99

58 OCHOBHBIE METOJIBI PEIICHUS Bubnuoreka [JOK
UppalOHaIbHBIX HEPABEHCTB https://m.edsoo.ru/d777edf8

59 OCHOBHBIE METOJBI PELLICHUS Bubnunoreka [IOK
UppalOHaIbHBIX HEPABEHCTB https://m.edso0.ru/30c3697b

60 OCHOBHBIE METOJBI PELLICHUS Bubnunoreka [IOK
UPPalMOHAIBbHBIX HEPABEHCTB https://m.edso0.ru/391272c9
I'padmyeckre MeTOIBI pemIeHIS Bubnunoreka [IOK

61 .
MPpalMOHAIbHBIX YPABHCHUH https://m.edsoo.ru/d359fb5f

62 I'padmyeckre MeToIBI pemIeHUS Bubnuoreka [IOK
UPPAlMOHAIBHBIX YPABHEHUI https://m.edsoo.ru/07eb464b
I'pacuueckre METOABI pPeIICHHs bubnnoreka LIOK

63 .
[MOKAa3aTeNbHbBIX yPaBHEHHI https://m.edsoo.ru/b9b225¢3

64 I'padmyeckue MeToIBI pemIeHIUS Bubnuoreka [JOK
MOKa3aTeIbHBIX HEPABEHCTB https://m.edsoo.ru/b800deb4

65 I'paduueckue meToabl pemeHus Bubmoreka [JOK
norapu(pMUIECKUX YpaBHEHHUH https://m.edsoo.ru/f5eed075
I'paduueckue MeToabl peneHus Bubmoreka [JOK

66
norapuMHUIECKHX HEPABEHCTB https://m.edsoo.ru/41da431a

67 I'padmaeckre MeToIBI pemIeHIUS Bbubmmorexa LHOK
J0rapu(pMUIECKUX HEPABEHCTB https://m.edsoo.ru/b648235a
I'paduueckre MeToabl peneHus «

68 [MOKAa3aTEeIbHBIX U JIOTapU(PMHUUSCKUX Bubmiorexa LIO

ypaBHEHUI

https://m.edsoo.ru/5ab83864




I'padmyeckre METOIBI peIICHUS

69 MMOKAa3aTeNbHBIX U JIOTapU(PMUICCKUX Bubmorexa HOK
—— https://m.edsoo.ru/a4d65ee5
I'paduueckrie MeTOBI pelICHUs

70 MOKAa3aTeIbHBIX U JIOTapu(hMUUECKUX bubmuorexa LIOK
HEPABGHCTS https://m.edsoo.ru/aa5962el
I'paduueckrie METOBI pelICHUS

71 MTOKAa3aTeNbHBIX U JIOTapU(PMHIECKUX Bubmiorexa ITOK
HOPABGHCTB https://m.edso0.ru/48190472
Konrtponbnas pabora:

72 "HppauroHanbHele, IOKa3aTelIbHbIE U Bubmorexa OK
BT g —— https://m.edsoo.ru/2dbd3859
KomrmuiekcHbie unca. Anredpandeckas

73 Y TPUTOHOMETpHUECKask (hOPMBI 3aITUCH bubmuorexa I[JOK
KOMIUIEKCHOT'O YHCIIa https://m.edsoo.ru/7ab8d17e
Kommnekcuele yncia. Anredpandeckas

74 Y TPUTOHOMETpHUECKask (hOPMBI 3aITUCH bubmuoreka IHOK
KOMILIEKCHOTO YKCIIa https://m.edsoo.ru/81cccfe9

75 ApudmeTrueckre orepanum ¢ Bubnunoreka [IOK
KOMIUIEKCHBIMH YHCIIaAMU https://m.edso0.ru/039949bf

76 Apudmernueckue onepanmu ¢ bubauoreka LIOK
KOMIUIEKCHBIMHU YHCIIAMU https://m.edsoo.ru/a7d95f79

77 I/I306pa)KeHI/IevKOMHJ'IeKCHBIX qrceln Ha Bubmoreka [JOK
KOOPJIMHATHOH IIOCKOCTH https://m.edsoo.ru/ca878deb

78 I/I306pa)KeHI/IevKOMHJ'IeKCHBIX qyceln Ha Bubmoreka [JOK
KOOPJAMHATHOU INIOCKOCTH https://m.edsoo.ru/471c735b

79 ®opmyna Myaspa. Kopuu n-oit bubnmoreka [IOK
CTENEHU M3 KOMILJICKCHOTO YHClia https://m.edsoo.ru/3ceel327

80 ®opmyna Myaspa. Kopau n-oit bubmmorexa [IOK

CTCIICHHU U3 KOMIIJICKCHOI'O YHCJia

https://m.edsoo.ru/a35a131d




HpI/IMGHGHI/Ie KOMILICKCHBIX YHUCCII AJIA

81 pemieHust GU3HIECKUX U bubmorexa [IOK

FeOMETPHYECKHX 34144 https://m.edsoo.ru/ef10c4f9
82 Kontponbnas padota: "KommnekcHele bubnuoreka [LHOK

gpcna" https://m.edso0.ru/51696a67
83 HarypanbHble 1 11e716Ie Yncia bubmorera LIOK

https://m.edsoo.ru/fab81c0e
84 HatypanbHble u niensie yncna Brbmmorexa LIOK
https://m.edsoo.ru/ef2c6e43

85 [IpuMeHeHre TpU3HAKOB JEIUMOCTH Bubnuoreka [JOK

LIEJIBIX YUCeIT https://m.edso0.ru/0312cf8c
86 [IpMeHeHne NpU3HAKOB AETUMOCTH bubmoteka IIOK

LIEJIBIX YHCEIT https://m.edsoo.ru/247d2fe7
g7 HpI/IMeHeHI/Ie.HIEEI)BHaKI(iIBO IEHHMOCTH Bu6morexa [IOK

nensix wucen: HOJ u https://m.eds00.ru/e8b87729
88 HpI/IMeHeHI/Ie.HIEEI)BHaKI(iIBO IEHHMOCTH Bu6morexa LIOK

nenpix uncen: HOMln https:/m.edsoo.ru/1bf2fh98
89 [IprMeHeHne NpU3HAKOB IEIIUMOCTH Bu6morexa [LIOK

LEJIBIX YHUCEJI: OCTAaTKU 11O MOJYJIIO httpS//m edsoo.ru/9c44c6ca
9 [IpumeHeHne NpU3HAKOB IEIIMMOCTH Bu6morexa LIOK

LEJIBIX YUCEII: OCTATKH 110 MOJLYJIIO https://m.edso0.ru/337aad59

[IpumeHeHne NpU3HAKOB IEITIMMOCTH
91 LIeJIBIX YMCell: aliropuT™ EBKiMaa st Bu6nuoreka [JOK

peIeHy 3a1a4 B HEJIBIX YUCIax https://m.edso0.ru/a86014el
92 Konrtponbnas pabora: "Teopus nemsix Bubmmorexa ITOK

grcei"

https://m.edsoo.ru/5¢c45a60a




Cucrema ¥ COBOKYITHOCTh YpaBHEHHH.

93 PaBHOCHIIBHBIC CHCTEMBI U CHCTEMBI- bubmrorexa [IOK
CJIeICTBHSI https://m.edsoo0.ru/19304aba
CucremMa 1 COBOKYITHOCTh YPaBHCHHIA.

94 PaBHOCHIIBHBIC CHCTEMBI U CHCTEMBI- bubmrorexa LIOK
CIICIICTBHS https://m.edsoo.ru/c3d4b282
OCHOBHBIC METO/IBI PELICHHS CHCTEM 1

95 COBOKYITHOCTEH PaIlHOHATBHBIX bubmurorexa [LIOK
ypaBHeHui https://m.edsoo.ru/a20b8a4c
OcHOBHBIE MCTO/Ibl PCIICHUA CUCTEM U

96 COBOKYITHOCTEH UPPAIOHATBHBIX bubmurorexa [IOK
ypaBHEHHI https://m.edsoo.ru/a012476d
OcHOBHBIE MCTO/Ibl PECIICHUA CUCTEM U

97 COBOKYITHOCTEH MOKa3aTeIbHBIX bu6moreka LIOK
ypaBHEHUM https://m.edsoo.ru/d620c191
OCHOBHBIC METO/IbI PELICHHS CHCTEM 1

98 COBOKYITHOCTEH MOKa3aTeIbHBIX bu6mumoreka LIOK
ypaBHEHUM https://m.edsoo.ru/7017196f
OCHOBHBIC METO/IbI PELICHHS CHCTEM 1

99 COBOKYITHOCTE#1 JIorapu)MuuecKux bubnnoreka LIOK
ypaBHEHUIH https://m.edso0.ru/513c9889
OcHOBHBIE METO/IbI PEIICHUA CUCTEM U

100 COBOKYITHOCTEH JI0rapu(h)MUIECKHX bubmorexa LIOK
ypaBHEHUIH https://m.edso0.ru/2276973
IIpuMeHeHne CUCTEM K PELLIEHUIO
MaTeMaTHUYECKHX 3a/1a4 1 337129 U3 bubmorexa ITOK

101 pasan4HbIX obIacTeil HayKu 1 https://m.edsoo.ru/3330f7ef
peaNbHO KU3HU, HHTEPIIPETALINS
HOJTy4YEHHBIX PE3yJIbTaTOB

102 [IpuMeHEHHE CHCTEM K PELICHHIO

MaTCMAaTHYCCKUX 3a/a4 U 3aJia4 U3




Pa3INYHBbIX obmacreit HAayKU U

peam)Hoﬁ JKU3HU, UHTCPIIPCTALUA

TMOJIYYEHHBIX PE3YJIbTATOB

[IpumeneHne HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aJ]a4 U 3a]1a4 U3

bubmuoreka IIOK
https://m.edsoo.ru/cead345e

103 Pa3IMYHBIX 00JacTed HAyKH U bubnuorexa LIOK
peanbHO KU3HH, HHTEPIPETALHS https://m.edso0.ru/a52939b3
MOJIyYEHHBIX PE3yJIbTATOB
KonTposbHas padora: "CucreMsl

104 pauroHAIBHBIX, HPPALMOHAIBHBIX Bubnuoreka [JOK
MOKAa3aTeNbHBIX U JIOTapU(PMHUISCKUX https://m.edsoo.ru/ff601408
ypaBHeHUI"

105 PanmonanbsHble ypaBHEHHS C bubnuorexa LHOK
nmapameTpamu https://m.edso0.ru/3d87e248

106 PanmonanpHBIC HEpaBEHCTBA C bubmuorexa 1IOK
napaMeTpamu https://m.edsoo.ru/343c6b64

107 ParnmonaibHbIE CUCTEMEBI C bubmoteka 1IOK
mapameTpamu https://m.eds00.ru/4064d354

108 WppatmonanbsHble ypaBHEHHA, Bbubmuorexa LHOK
HEpaBEHCTBA C MapamMeTpaMu https://m.edso0.ru/be76320c

109 UppatmonanasHbIe CHCTEMBI C Bubmoreka [JOK
napaMeTpamMu https://m.edsoo.ru/3d408009

110 [TokazaTenbHBIE ypaBHCHUS, Bubnunoreka [IOK
HEPaBEHCTBA ¢ IapamMeTpaMu https://m.edsoo.ru/bd5ff0ec

111 IToka3arenbHbIE CUCTEMBI C Bu6nuoreka [JOK
l1apaMeTpamu https://m.edsoo.ru/cebf10c6

112 Jlorapudmuueckue ypaBHeHus, Bubmoreka [JOK
HEPaBEHCTBA ¢ IIapaMeTpaMu https://m.edso0.ru/536de727

113 Jlorapudmudeckre cuCTEMBI € bubmmorexa [IOK

napameTpamu

https://m.edsoo.ru/85bc8132




114 TpUroHOMETpUYECKHUE YPABHEHUS C bubnunoreka [IOK
napameTpamu https://m.edsoo.ru/58e8e2f2

115 TpuroHomeTpuyecKre HEPaBEHCTBA C bubnunoreka [IOK
napamMeTpamu https://m.edsoo.ru/3e3230d4

116 TpuroHomeTpu4ecKue CUCTEMBI C bubnuorexa [JOK
rnapaMeTpamu https://m.edsoo.ru/lea72162
ITocTpoeHue u ucciengoBanue

117 MaTCMaTI:I‘ICCKI/IX MoJIeIei peanbilblx Bubnuoreka [JOK
CUTYaITH C TTOMOMIBIO YPaBHEHUH C https://m.edsoo.ru/da48154c
napamMeTpamu
ITocTpoeHue u ucciengoBanue

118 MaTCMaTI:I‘ICCKI/IX MOJIEJIEN peabHBIX bubmuoreka LIOK
cmyaunnvc MIOMOIIBIO CUCTEM https://m.edsoo.ru/4beff03b
ypaBHEHUH ¢ apaMeTpaMu
IToctpoeHnue u uccienoBanue

119 MaTeMaTEI‘IeCKI/IX MOJIEJIeH peabHbIX bubnuoreka LIOK
CUTYaIMH C TIOMOILbIO CUCTEM https://m.edsoo.ru/fe189f2d
YpaBHEHUH C mapaMeTpamu

120 Kontponbnas pabora: "3amaun ¢ Bubmorexa [HOK
napameTpamu” https://m.edsoo.ru/fadb8aa5

121 [ToBTOpenwue, o6o0IICHNE, Bu6norexa LIOK
cucTeMaTu3anus 3HaHui: "YpaBHeHUs" https://m.eds00.ru/3034724e

122 [ToBTOpenwue, o6o0IICHNE, Bu6miorexa [OK
cucTeMaTtu3auus 3HaHui: "YpaBHeHus" https://m.eds00.ru/712ac2d9
[ToBTOpenwue, o6o0IICHNE,

123 cucTeMaTu3alus 3HaHuil: "Y paBHEHUSL. Bubmiorexa OK

Cucremsbl ypaBHEHHA"

https://m.edsoo.ru/9e3f4bc9




[ToBTopenue, 0600UIeHNE,

124 cHCTeMaTH3aIHs 3HAHHH: Bubmmorexa LOK
"HepapencTpa" https.//m.edsoo.ru/15bclcfb
[ToBTOpeHme, 0600IMICHHE,

125 cHCTEeMaTH3aIHs 3HAHHH: Bubmmorexa LOK
"Hepasercraa" https://m.edsoo.ru/d68bbe9dd
[ToBTOpeHme, 0600IMICHHE,

126 CHCTeMAaTH3alMs 3HAHUIL: bubmiorexa [IOK
"HepapencTpa" https://m.eds00.ru/9d102051
[TorTOpeHwue, 0600IICHNE,

127 CHCTeMAaTH3alMs 3HAHUIL: bubmiorexa TIOK
"[Tpon3BOaHAS H 68 MpHMEHeHHE" https://m.edsoo.ru/beeff646
[TorTOpeHwue, 0600IICHNE,

128 cHCTEeMAaTH3aIHS 3HAHMH: Bubmmorexa LOK
"TTpon3BoHAL 1 68 IpHMeHeHHe" https.//m.edsoo.ru/d2e4601b
[ToBTOpenwue, o6o0IIeHNE,

129 CHUCTEMAaTH3alNs 3HAHUIL: Bubmorexa LOK
"TTpon3BoHAL 1 68 IpHMeHeHHe" https.//m.edsoo.ru/ba9da96d
[ToBTOpenwue, o6o0IIeHNE,

130 cucTeMaTu3auus 3Hanuii: "UHTerpan u bu6moreka LIOK
ero npuMeHeHue" https://m.edsoo.ru/24ab3c53

131 Hosropenne, 06061ueH1f?,"q) | bubmuoreka IIOK
crcTeMaTH3aIis 3HaHui: "OyHKINH https://m.eds00.ru/5272b9a1

132 Hosropenne, 06061ueH1f?,”q) Y Bubmmorexa ITOK
CHCTCMATHSAIIA SHAHMI. ~CUYHKIHH https://m.edso0.ru/0c837397

133 Hosropenne, 06061ueH1f?,"q) | bubmuoreka IIOK
crcTeMaTH3aIis 3HaHui: ""OyHKINH https://m.eds00.ru/e6e1901f

134 Hrororast KOHTpOJIbHAS paboTa Bubmiorexa IIOK

https://m.edso00.ru/0f903c75




135 Hroroeast KOHTpOJIbHAS paboTa

[ToBTopenue, 0600UIcHNE,

136
cUCTeMaTH3alMs 3HAHUM

OBUIEE KOJIMYECTBO YACOB I10
[NPOIT'PAMME

136

10

bu6nmoreka [JOK
https://m.edso0.ru/10130727
bubmuoreka IIOK
https://m.edsoo.ru/403bfb0d




MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA30OBATEJIbHOM ITPOT'PAMMBI (10 kaace)

Kon
IIpoBepsieMble peAMeTHBbIE Pe3yJbTATHI 0CBOCHUS] OCHOBHOM
MPOBePSIeMOro .
oOpa3oBaTe/ibHOI MPOrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yJbTaTa
1 Yucna ¥ BEIYUCIICHUS
11 OnepupoBaTh MNOHATUSAMH:  palMOHAIbHOE M JCHCTBUTEIBHOE  YHMCIO,
' OOBIKHOBEHHASI M ICCATHIHAS TPOOb, IPOIICHTHI
12 BeimonsaTte apudmeTrdeckue onepanuy ¢ paluoHAIbHBIME U A€HCTBUTEIBHBIMU
' qUCIIaMu
13 BomonHATe npuONMKEHHBIE BBIYHUCICHUS, HCIOJB3Ys IpaBuUia OKPYIJICHUS,
' JlenaTh NPUKHUJIKY U OIICHKY Pe3yiIbTaTa BEIYMCICHUIN
OnepupoBaTh MOHATHSAMU: CTEIIEHb C LIENBIM MOKa3aTeJeM, CTaHAapTHas dopma
14 3aMUCH JCHCTBUTEIBHOTO YKCIa, KOPEHb HATYPaJIbHOM CTENEHH; MCIOJIb30BATh
' NOIXOAAIIYI0 (POPMY 3alKCH AEHCTBUTEIBHBIX YHCEIT IS PEILICHUS IPAKTHYECKUX
3aJa4 U IpeACTaBICHUS JaHHBIX
OnepupoBaTh MOHATUSAMH: CHHYC, KOCHMHYC W TaHT€HC IPOH3BOJIBHOTO YIJIa;
1.5 HCTIONB30BaTh 3aITUCh TPOM3BOIIEHOTO yTIIa Yepe3 00paTHbIe TPUTOHOMETPUIECKIE
GyHKIIH
2 YpaBHeHHS 1 HEPABEHCTBA
OnepupoBarth MNOHATHAMHU: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJIOE,
2.1 paloHanbHOe, UPpPALMOHAIBHOE YpaBHEHUE, HEPABEHCTBO, TPUTOHOMETPHUIECKOE
ypaBHEHHE
99 BeimonHsaTh  mpeoOpa3oBaHUsi TPUTOHOMETPUYECKHUX BBIPQKEHUH H  pemarh
' TPUTOHOMETPUUECKUE YPAaBHEHUS
BeimonHATe TmpeoOpa3oBaHUsl LENBbIX, PALMOHAIBHBIX W HPPAaLMOHAIBHBIX
2.3 BBIPaXEHU U peIIaTh OCHOBHBIE TUIIBI LIETIBIX, PAIIMOHAIBHBIX U HPPALIMOHATBHBIX
YpaBHEHUH U HEPABEHCTB
24 [IpuMeHATh ypaBHEHHS M HEPAaBEHCTBA JUIS PELIEHUS MaTeMaTH4YeCKUX 3a7ad U
' 3a[a4 U3 pa3IMYHbIX 00JIacTel HAYKH U peallbHOM JKU3HH
MozennpoBath peajbHble CUTYAllMH Ha A3bIKE anreOpbl, COCTABIIATH BBIPAXKEHUS,
2.5 ypaBHEHUS, HEPABEHCTBA 10 YCIOBUIO 3a/1a4H, HCCIIEI0BATh MOCTPOESHHBIE MOETH
C MCIIONIb30BaHUEM alIapara anreopsl
3 OyHKIMK U rpaduKn
OnepupoBaTh TOHATHAMU: (QYHKIUS, CHOCOOBI 3aJaHusl (QYHKIUH, OOJNACTb
3.1 OmpeJiesieHNsl U MHOXECTBO 3HaYeHHWH (GYHKUUH, rpaduK (YHKUUH, B3aMMHO
oOpatHble QyHKIMN
3.9 OnepupoBarh MOHATHUSAMH: YETHOCTh W HEUYETHOCTH (YHKUUH, HYTH (YHKLUH,
' MPOMEXYTKH 3HAKOTIOCTOSHCTBA
3.3 Hcnonb3oBath rpaduky QyHKIWH JUTS pelieHUs] ypaBHESHHN
34 Crpouth W uynTarh TrpaduKd JUHEWHOW (YHKIWHU, KBaJIpaTU4HOW (YHKIIWH,

CTETNICHHOHN (DYHKIIMH C IIEJIbIM TIOKa3aTeieM




Ucnonw3oBath rpaduku QyHKIUH A1 UCCIEAOBAaHUS TPOIIECCOB M 3aBUCUMOCTEH
3.5 MIPH PEIICHUY 33]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB U pealbHOMN )KU3HH, BRIPAXKATh
(bopMyIIaMu 3aBHCUMOCTH MEXY BeTHUNHAMU
4 Hauana mMaremaTnieckoro aHaimm3a
a1 OnepupoBaTh  TOHATHAMHU:  TIOCJICAOBATEIbHOCTh,  apU(PMeTHUECKass U
' reoMeTpHUecKast POTPecCHH
4 OnepupoBaTh MOHATHIMH: OECKOHEYHO YOBIBAIOIIAs TeOMETPHUIECKas IPOrPeccus,
' CyMMa OECKOHEYHO YOBIBAIOIIEH reOMETPHUECKON MTPOTPECCHU
4.3 3aaBatTh NOCIEI0BATEILHOCTH PA3IUYHBIMH CIIOCOOAMU
44 Hcnonp30BaTh CBOWCTBA TOCICIOBATEIBLHOCTEH M MPOTPECCUN I PEIICHUS
' PCAIbHBIX 33724 MPUKIIAJHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
5.1 OrnepupoBath MOHATUSIMU: MHOXKECTBO, OTIEPAllUX HAJ MHOXECTBAMU
59 Hcnonb30BaTh TEOPETHKO-MHOXKECTBEHHBIM amnmapar s OINUCAHUS PeajbHBIX
' MIPOIIECCOB U SIBIICHHIA, P PELICHUH 3324 U3 IPYTUX y4eOHBIX IPEIMETOB
5.3 OrnepupoBath MOHATUSAMU: ONPEICICHIE, TEOpPEMa, CIEICTBHE, TOKA3aTeIhCTBO

INPOBEPAEMBIE 3JIEMEHTBI COJAEPKAHMA (10 kiacc)

Kon IIpoBepsieMblii 3J1IeMEHT COIePKAHUS
1 Uwicna v BEIYHACICHUS
Pamonaneable yucna. OOBIKHOBEHHBIE M JECATHYHBIC APOOH, MPOLEHTHI, OCCKOHEUHBIE
11 MEpUOUYECKUe JApoOH. ApudMeTHYecKHe Omepalndd C paldOHaIbHBIMUA  YHCIIaMHU,
' npeoOpa3oBaHKs YMCIOBBIX BhIpakeHUH. IIpuMeHneHne apoOeil u MpoOLEeHTOB Ui pPeLIeHUs
HNPUKJIAAHBIX 337a4 U3 Pa3JIMYHbIX OTPACIIed 3HAHUM U peaJIbHON KU3HU
JleiicTBuTenbHbIe uKcia. PanuoHalbHbIE W HMPpAllMOHATbHBIE 4YKcia. ApudMeTHUEeCKUe
1.2 omepanuu ¢ JeHCTBUTEIbHBIMH 4YHCIaMd. [IpuOImKEHHbIE BBIYUCICHHS, TpaBUIIa
OKPYTJICHHS], TPUKHUIKA U OLIEHKA Pe3yIbTaTa BEIYUCICHUI
Crenenp c nenbiM mnokaszareneM. CraHaapTHas (opMa 3amucu JACHCTBUTENBHOIO YHMCIA.
1.3 Hcnonb3oBanne mnoxxoxasmield (GopMbl 3amuch ACHCTBUTENBHBIX YWCEN JJISl PELICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS TaHHBIX
14 Apudmernyeckuii KOpeHb HaTypajdbHOU cTereHu. JlelicTBus ¢ apupMeTHIecKIMH KOPHSIMU
' HaTypaJIbHOW CTENIEHH
15 CrHyc, KOCHHYC W TaHI€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI€HC
' YHCIIOBOTO apryMeHTa
2 YpaBHEHHS U HEPABEHCTBA
2.1 ToxmecTBa 1 TOKIECTBEHHBIE MPEOOPA3OBAHUS
99 [IpeobpazoBanue TPUTOHOMETPUUECKUX BbIpakeHHHA. (OCHOBHBIE TPHUTOHOMETPHUYECKHE
' (hopmyib
2.3 VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHne HepaBeHCTBA. MeTol HHTEpBaJIOB
2.4 Pemienue nensix u ApoOHO-palOHATIBHBIX YPABHEHUH 1 HEPABEHCTB
2.5 Pemenne nppaiyioHanbHbIX YpaBHEHUH U HEPABEHCTB
2.6 Pemenne TpuroHOMeTpHUECKUX YpaBHEHUI




57 [IpuMmeHeHne ypaBHEHUII W HEpPaBEHCTB K PEIICHHI0 MaTeMaTHYeCKHMX 3aJad M 3ajad H3
' Pa3NUYHbIX 00JacTel HAYKH U peallbHON JKU3HU

3 OyHKMK U rpaduKu

3.1 Oynkius, ciocoosl 3amanus pynkuun. ['paduk hynkunu. Bzanmuo o6paTHble QyHKINN

Ob6nacte ompeneneHuss 1 MHOXKECTBO 3HaueHWH (yHkuumu. Hymu Qynkoum. IIpomexyTku

3.2 3HAKOIIOCTOSHCTBA. YETHBIE 1 HeUETHBIE (PyHKITNU
33 CreneHHass (QyHKUMS C HaTypajbHBIM M LEJbIM THoKazaTeneMm. EE cBoiictBa u rpaduxk.
' CoiicTBa 1 rpaduK KOpHs N-0if cTeneHn
3.4 TpuroHomerpuueckas OKPYKHOCTb, ONpEACICHHWE TPUTOHOMETPUYECKUX  (DYHKIUH
' YHCIIOBOTO apryMEHTa
4 Havana maremaTnueckoro anaiamnsa
41 [locnenoBarensHOCTH,  CMOCOOBI  3aJaHMi  HOcCiHeAoBaTeNbHOCTEH.  MOHOTOHHBIC
' [0CIIEI0BATEILHOCTH
Apudmernyeckasi 1 reoMeTprudeckas nporpeccun. beckoHewHo yObIBaroIIas reoMeTpraecKas
49 nporpeccusi. CymMMa OECKOHEYHO YOBIBaKOIEH TeoMeTpuueckoi mnporpeccuu. dopmyna
' CIIOKHBIX TpPOLEHTOB. lcmonb30BaHWe Mporpeccur Ajsl pELICHUS pealbHBIX 3ajady
MPUKJIAIHOTO XapakTepa
5 MHo:xecTBa U JIOTHKA
MHoxecTBO, omepauuu Haja MHokecTBamu. Juarpammel Dilnepa — Benna. Ilpumenenue
51 TEOPETUKO-MHOKECTBEHHOT0 aIlllapara il OIMCAaHUS PEAVIBHBIX IIPOLECCOB U SBJICHUM, ITPU
peLICHUH 33/1a4 U3 APYTUX YUEOHBIX MPEIMETOB
5.2 Onpenenenue, TeopemMa, CIeCTBIE, JOKA3aTEIHCTBO

MMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30OBATEJILHOM ITPOI'PAMMBI (11 kaace)

Kon .
IIpoBepsieMble peAMeTHBIE Pe3yIbTATHI 0CBOCHHS OCHOBHOI
NMpoBepPsIeMOro .
o0pa3oBaTeIbHOM MPOrPaMMBbI CpeJHero 001ero 00pa3oBaHusi
pe3yJabTaTa

1 Yucia 1 BEIYUCICHUSA

OnepupoBath MOHATUSAMH: HAaTYpaJIbHOE, I1€JI0€ YKCIIO; UCIOIL30BaTh MPU3HAKU
11 JEIMMOCTH LENBIX YHUCEJ, Pa3j0KEHUE YHCIa HAa NPOCTBIE MHOKHUTENH JJIS
peleHus 3a1a4

1.2 OrnepupoBaTh MOHSATHEM: CTEIICHB C PAIIMOHAIBHBIM MOKA3aTeIeM
13 OmnepupoBaTh NOHATUSAMHU: JIOTapupM YUCIA, JECATHYHbIE M HaTypaJlbHbBIC
' sorapumMbl
2 YpaBHEHH 1 HEPABEHCTBA
[TpumeHsATH CBOWCTBA CTENEHU IS MPeoOpa3OBaHMs BHIPAKEHUI, ONEPHPOBATH
2.1 MOHSATHSIMHU: TIOKa3aTeJIbHOE YPaBHEHUE U HEPABEHCTBO; PelllaTh OCHOBHBIC THIIBI

IIOKa3aTCJIbHBIX ypaBHeHI/Ifl 1 HCPABCHCTB




BrommonuaTe  mpeoOpa3oBaHus  BRIP@KEHHH,  COACpXKAIIMX  JIOTapU(MBbI;

2.2 OTIEPUPOBATh MOHATHAMU: JIOTapU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBIE THIIbI JOraprU(PMUUECKUX YPaBHEHUI U HEPABEHCTB
2.3 HaxoguTts pemenus npocTelInX TPUrOHOMETPUIECKUX HEPABEHCTB
24 OnepupoBaTh MOHATHSAMH: CHCTEMAa JIMHEMHBIX YpaBHEHMH U €€ pelIeHue;
' HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHHI ISl PELICHUS TPAKTHIECKHUX 3a1ad
95 Haxonute peuieHHns NOpOCTEHIIMX CHUCTEM M COBOKYHNHOCTEH pPallMOHAJIbHBIX
' YpaBHEHUI 1 HEPABEHCTB
MogenupoBath peajbHbIE CUTYallUH Ha SI3bIKE ajdreOpbl, COCTABISATH BBIPAKCHHS,
2.6 YpPaBHEHHUs, HEPABEHCTBA W CHCTEMBI II0 YCIOBHIO 3aJadd, HCCIIEN0BATh
[IOCTPOCHHBIE MOJEIH C HCIIOJIb30BaHUEM aIlIapara aareopsl
3 Oyukyn U rpadhuku
OmnepupoBaTh HOHATHAMU: EpUOANYECKast PYHKIMS, IPOMEKYTKH MOHOTOHHOCTH
31 (YHKIWY, TOYKH 3KcTpeMyMa (QyHKIHMH, HanOoJblliee M HAMMEHbIIIEE 3HAYCHUS
' (YHKIMU Ha TPOMEXKYTKE; MHCIOJb30BaTh WX JJIsl HMccieloBaHUs (QyHKIHH,
3aJlaHHON TpaduKOM
OneprpoBaTh TOHATHUSAMHU: TpauUKU IMOKA3aTENBHON, JOrapuMUYIECKONH W
3.2 TPUTOHOMETPUUECKUX (PYHKIHIA; N300pakaTh WX Ha KOOPJMHATHOHN IIOCKOCTH U
HCIIOJIb30BaTh JUISl PEIICHUS YPABHEHNI U HEPABEHCTB
33 Nzo0pakatb Ha KOOPAWHATHOW IUIOCKOCTH Tpa(UKH JHHEHHBIX YpaBHEHHH W
' HCIIOJIb30BaTh UX JUIS PEIICHUS CUCTEMBI IMHEWHBIX ypaBHEHUH
3.4 UcnonszoBaTh rpaduku GyHKIHUNA I UCCIEOBAHUS MIPOIECCOB U 3aBUCUMOCTEH
' U3 APYTHX YUeOHBIX AUCIUILIHH
4 Hagama mareMaTH4eckoro aHamamsa
OmnepupoBaTh MOHATHAMH: HeENpepbIBHAas (YHKIMSA, NpOU3BOAHAS (YHKLUH;
4.1 HCTIOJIB30BaTh T€OMETPUIECKUH U (PU3HYECKHUI CMBICI TIPOU3BOIHOM JIJISl peIICHUS
3a1a4
4.2 HaxonuTts npou3BoIHBIE 3JE€MEHTApHBIX (YHKUWH, BBIYUCIATH MPOU3BOIHBIE
' CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIMIA
43 Hcnonb30BaTh NPOU3BOAHYIO Uil MCCIEAOBAaHUS (YHKIMH HA MOHOTOHHOCTH U
' AKCTPEMYMBI, IPUMEHSTh PE3YJIbTaThl HCCIIEAOBAHHS K TIOCTPOCHUIO TpaduKoB
44 Hcnonp30BaTh MNPOM3BOAHYIO I HAXOXACHHS HAWIY4YIIero pelmeHus B
' MIPUKJIAHBIX, B TOM YHCIIE COIUAIbHO-9KOHOMUYECKHX, 3a/1a4ax
A5 OnepupoBaTh  TMOHATUSMH:  TEepBOOOpa3Has W WHTErpai;  IOHUMATh
' reoMeTpUUYEeCKH U (PU3NIECKUI CMBICIT HHTErpaa
46 Haxonuts mepBooOpa3Hble 3JIEMEHTAPHBIX (DYHKIMHA, BBIYUCISATH MHTErpasl 110
' dopmyne Herorona — Jleiibuuma
47 Pemarp mnpuxnagHele 3agadd, B TOM YHCIE COLUAIBHO-KOHOMHUYECKOIO U

(bu3nUecKoro xapakrepa, CpeICTBAMU MaTeMaTHIECKOr0 aHaIn3a




ITPOBEPAEMBIE 3JIEMEHTBI COOEP/KAHUSA (11 kaacc)

Kon IIpoBepsieMblii 3J1eMeHT CO/IEPKAHMSA
1 Yucna ¥ BEIYUCIICHUS
1.1 Hatypanbubie u uenblie yncna. [[pu3Haky AeTMMOCTH LETIBIX YHCEI
1.2 CreneHb ¢ panroOHANBHBIM TOKa3zaTeneM. CBOWMCTBa CTETIEHU
1.3 Jlorapudm gncna. JlecsTuuHbIe ¥ HATYypaIbHBIE JOTapU(MBI
2 VYpaBHeHHSs U HEPABEHCTBA
2.1 IIpeobpazoBanme BEIpAKECHNM, COMEPIKAMINX JIOTapH(MBI
2.2 [IpeoOpa3oBanue BbIpa)KeHUH, COEPKALMX CTEIIEHN C PALlMOHAIBHBIM II0Ka3aTeIeM
2.3 [Tpumepsl TPUTOHOMETPHUYECKUX HEPABEHCTB
2.4 [TokazarenbHble YpaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmudeckre ypaBHEeHHSI U HEPABEHCTBA
26 CucrteMbl JTHHEHHBIX ypaBHEGHWH. PelieHre NpUKIagHBIX 3a7ad C MOMOIIBIO CHCTEMEI
' JIMHENHBIX YpaBHEHHI
2.7 CHCTEeMBl U COBOKYITHOCTU PallOHATIBHBIX YPaBHEHUH U HEPABEHCTB
28 [IpumeHeHne ypaBHEHHH, CUCTEM W HEPaBEHCTB K PEHICHUIO MAaTEMAaTHYECKUX 3ajad H
' 3a/1a4 U3 Pa3INdHBIX 00JIACTEH HAYKH U PeaTbHON YKI3HH
3 OyHKIHA U TpauKu
Oynknust.  [lepuoamyeckne  QyHKiuu.  [IpoMEXyTKM  MOHOTOHHOCTH — (DYHKIIHH.
3.1 Makcumymbl 1 MUHIMYMBI QyHKITUH. Hanbombiiee n HanMeHbIee 3HadYeHNe (pyHKIINU Ha
MIPOMEKYTKE
3.2 Tpuronomerpuueckue GYHKIIUH, UX CBOHCTBA U IpapHKH
3.3 [TokazarenbHas u norapupmudeckas GyHKINHU, UX CBOWCTBA U Tpaduku
3.4 Hcnonb3oBanue rpadrukoB GpyHKIMH A7 peIieHUs YPaBHEHUH U IMHEWHBIX CUCTEM
Hcnonb3oBanue rpadukoB (QyHKOUHA Ui HUCCIEAOBAaHMS IPOLECCOB M 3aBUCHMOCTEH,
35 KOTOpbIe BO3HHMKAIOT TPW PEIICHUH 3a/1a4 W3 JAPYTHX Y4eOHBIX NMPEAMETOB M peajbHOI
KU3HH
4 Hauana marematnieckoro aHaimm3a
4.1 HenpepsiBHbIe yHKIIMH. MeTOl HHTEPBAIOB JUIs PELICHUS] HEPABEHCTB
4.2 [MpousBoanas ¢pyHkuuu. ['eoMmeTprudeckuii 1 GUINUECKHIA CMBICI TIPOU3BOTHON
43 [Mpou3BoaHbIE 37eMEHTAPHBIX (YHKIUH. DOpMyNbl HaX0XKIEHHUS MPOU3BOJHON CYMMBI,
' MPOU3BENEHHS U YaCTHOTO (hYHKIIUH
44 [MpumMeHeHne MPOU3BOAHON K UCCIIEIOBAHNIO (DYHKIIMH HA MOHOTOHHOCTH U OKCTPEMYMBI.
' Haxoxnenne HanOospIIero 1 HaMMEHbIIEro 3HaYeHUs! QYHKIIMH Ha OTPE3Ke
45 [IpumeHeHrne TPOM3BOAHOW [UIS HAXOXKACHUS HAMJIYYLIETO PEIICHHS B IPHUKIAIHBIX
' 3ajauax, JiIsl OTpeieNIeH sl CKOPOCTH Tpoliecca, 3aJaHHOTO (OPMYIIOH Witn TpaguKoM
4.6 ITepBoobpaznast. Tabiwuia mepBooOpa3HBIX
47 Wnterpan, ero reomerpudeckuid M (pusndeckuil cMbicia. BbeluucieHwe HWHTErpaija Io

¢dopmyiie HeroToHa — JleliOHuIa




PABOYAS ITIPOTPAMMA YYEBHOT O KYPCA «TEOMETPHSI» (YIJIYBJIEHHBI YPOBEHbB)

MHOSCHUTEJIBHASA 3AIINCKA

['eomeTtpus ABIgETCS OMHUM N3 0a30BBIX KYPCOB Ha YPOBHE CPEIHET0 0011ero o0pa3oBaHus, Tak KaK
o0ecreynBaeT BOZMOKHOCTh N3yUCHHS AUCHUILTUH €CTECTBEHHO-HAYYHOH HANPaBICHHOCTH U PEAMETOB
rymManuTapHoro nukia. [lockonbky Jormueckoe MpluieHHe, PopMUpyeMOoe MTPU H3yIeHUH 00yJaroIuMHCS
MOHATHHHBIX OCHOB T€OMETPHHU, MpPHU JI0KA3aTeIbCTBE TEOPEM M TOCTPOCHUH IETIOYKU JIOTHYECKUX
YTBEP)KACHUHU IpH PELICHUH TEOMETPUYECKUX 3aJad, yMEHHE BBIABUIaTb W ONPOBEPraTh TUIOTE3BI
HETNOCPEACTBEHHO HCHONB3YIOTCA TPH PEIICHWH 3aJad €CTECTBEHHO-HAyYHOTO MHKJA, B YaCTHOCTH
¢du3nveckux 3amad.

Llens ocBoeHHUS MpoOrpaMMbl yaeOHOTo Kypea «l'eomerpus» Ha yriryOJI€HHOM ypoBHE — pa3BHTHE
WHAWBUAYaIbHBIX CIOCOOHOCTEH O0Oy4aromuxcsi NpH HW3YYCHHH TE€OMETPHH, Kak COCTaBIIAIOLICH
npeametHo obnactu «MateMaTrka U HHpOpMaTHKa» yepe3 odecreyeHrne BO3SMOXKHOCTH IPUOOPETCHUS 1
UCTIONB30BaHusA OoJiee TIyOOKMX TeOMETPUYECKUX 3HAHWN M JACHCTBHH, CIEUU(PUUHBIX TCOMETPUH, U
HEOOXOIUMBIX Ui YCIEIIHOTO MPOPecCHOHAIBHOTO 00pa3oBaHMsA, CBS3aHHOTO C HCIIOJIb30BaHHUEM
MaTEMAaTUKU.

[IpuoputeTHpIMU 3aauaMl Kypca T€OMETPUHM Ha YIIIyOIEHHOM YPOBHE, PACHIMPSIOIMIMMH U
YCUJIMBAIOUIMMHU Kypc 0a30BOT0 YPOBHSI, SIBIISTIOTCS:

pacimpeHne MpeJCTaBICHUSI O TEOMETPUM KaK YacTH MHPOBOW KYJNbTYyphl M (OPMHUPOBAHHE
OCO3HAHUS B3aMOCBSI3M TEOMETPHH C OKPYKAIOIINM MHPOM;

(bopMupoBaHHeE MPEACTABICHUS O TPOCTPAHCTBEHHBIX (PUTypax Kak 0 B)KHEUIINX MATEMaTHIECKHX
MOJIETISIX, TIO3BOJIIIOIIMX OINHUCHIBATE M M3YydYaTh pas3HbIe SBJICHHUS OKPYXKAIOIMIEr0 MHpa, 3HAHHUE
MOHATUITHOTO arnmapara 1o paszeny «CtepeoMeTpus» y4eOHOTro Kypca TeOMETpHY;

(dopMHUpOBaHUE YMEHHUsS BIaJleTh OCHOBHBIMH TOHSATHSMH O MPOCTPAHCTBEHHBIX (PHUTypax M HX
OCHOBHBIMU CBOWMCTBaMH, 3HAHHE TeOpeM, (OPMYIT H YMEHUE UX TPUMEHSTh, YMEHHUS IOKa3bIBATh TEOPEMBI
Y HaXOJWTh HECTAHJAPTHHIC CIOCOOBI pEIICHUs 3a/ay;

(hopMHpOBaHNE YMEHHs Paclio3HaBaTh HAa YEPTEXKAX, MOJEIAX U B PEaIbHOM MHUPE MHOTOTPaHHUKU
U TeNla BpalleH!sl, KOHCTPYUPOBATh T€OMETPUUECKHE MOJIEIIH;

(dopMHpOBaHUE TMOHMMAHHUS BO3MOKHOCTH aKCHOMATHYECKOTO TOCTPOCHHS MaTeMaTHUYECKUX
TeopHid, POPMUPOBAHHE TIOHUMAaHUSI POJIM aKCHOMATHUKHU TIPU NIPOBEJICHUH PACCYKIICHHIA;

(dopMHpoBaHUE yMEHHsI BIAJEeTh METOJAMH JOKA3aTeIbCTB U aJITOPUTMOB PEUICHUS, YMEHHS WX
MIPUMEHATH, IPOBOJIUTH JOKa3aTeIbHbIE PACCYKICHHS B XO€ PELIEHHS CTEPEOMETPHUECKUX 3a1a4 U 3a/1a4
C TIPAKTHYECKHUM COJIepKaHueM, QOpMUpOBaHUE TIPEACTaBICHUS O HEOOXOAMMOCTH JIOKa3aTeNbCTB
Mpu 00OCHOBaHUHM MaTEMaTHYECKHX YTBEPXKICHHH M POJIM aKCHOMATHUKU B MPOBEIEHHUH JCTyKTUBHBIX
paccyXJIeHu;

Pa3BUTHE U COBEPLICHCTBOBAHNE MHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH 00y4aromuxcs,
MO3HABATENIbHOW AKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUH, KPUTHYHOCTH MBIIIJICHUS, HHTEpeca K
H3yUYCHHIO T€OMETPHH;

¢opmupoBanne (HyHKINOHAIBHOW I'PAaMOTHOCTH, PEICBAHTHONW T'€OMETPUH: YMEHHUS paclo3HaBaTh
MPOSIBJICHUSI TEOMETPUUECKMX MOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX >KM3HEHHBIX
CUTyallMsiX M TpH U3YyYCHHH JPYTrUX YYEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, MOJEIUPOBAaHUS pEaJbHBIX CHUTYyallud, WCCIENOBAaHUS TIOCTPOCHHBIX MOAEIEH,
HMHTEPIIPETALNH TIOTYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUSIMH yuyeOHoro kypca «['eomerpusa» B 10-11 kmaccax
SIBIISTFOTCSL: «[Ipsimble u TUIOCKOCTH B MIPOCTPAHCTBEY, «MHOTOrpaHHUKWNY,
«Tena BpameHusn», «BeKTOpPBI 1 KOOPIWHATHI B IPOCTPAHCTBEY, «/|BUKEHHS B TPOCTPAHCTBE.

CthopmymupoBannoe Bo DPI'OC COO TpeboBaHME «YMETh ONEPUPOBATH IMOHATHIMU»,
peNieBaHTHBIMU TEOMETPUHU Ha YriayOnéHHOM ypoBHe oOyuenus B 10— 11 kiaccax, OTHOCHUTCS KO BCEM
coJiep KaTeNIbHBIM JIMHUSIM Y4eOHOro Kypca, a pOpMUpOBaHKE JIOTHYECKUX YMEHUH pacripenensercs He
TOJIBKO MO COJAEpKaTelIbHbIM JIMHUSM, HO W 1o Trozam oOyuyenus. CopepikaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MpEeIMETHBIM pe3yibrataM ocBoeHus: DenepanpHOi paboueil  mporpaMMel,
pacnpeziei€HHBIM 110 rojaM O0ydYeHHs, CTPYKTYPUPOBAHO TaKMM OOpa3oM, YTOOBI KO BCEM OCHOBHBIM,
MPUHIMITHAILHBIM BOIIPOCaM 00y4Yaroluecs 00paliaiuch HEOMHOKPATHO. JTO TIO3BOJISIET OPraHU30BaTh



OBJIaJICHUE TEOMETPHYCCKUMH TOHSTUSIMU M HaBBIKAMU IIOCJIEIOBATEIFHO M TOCTYNATEIbHO, C
COOJNIOJICHUEM TIPHHIMIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHMS BKIIOYaTh B OOIIYI0 CHUCTEMY
TEOMETPUUYCCKUX MPEACTABICHUH OOYYaroIUXcsl, pacmmpsis W yruyomss e€, o0pasys NpOYHbIC
MHO>KECTBEHHBIC CBSI3H.

INepexoa kK U3yYCHUIO TEOMETPUU Ha YTITyOJIIEHHOM YPOBHE MO3BOJISCT:

co3marb  ycnoBus g guddepeHnuanuu - oOydeHHs,  MOCTPOSHHS WHIUBHIYaTbHBIX
00pa3oBaTebHBIX MPOTrpaMM, OOECHEYUTh YIIyONEHHOE HW3yYCHHE T'eOMETPHH KaK COCTABISIOIIECH
y4eOHOTro mpeamera «MareMaTukay;

MOJITOTOBUTH O0YYAIOMIMXCS K MPOJOIDKCHUIO M3YYCHUSI MAaTEeMATHKH ¢ YIETOM BbIOOpa Oymymien
npoeccun, odecreunBas MPeeMCTBEHHOCTh MEXIY OOIIMM U TIPOeCCHOHATEHBIM 00pa30BaHUEM.

Ha wm3ydenue ydeOHOTO Kypca «['eomerpus» Ha yrimyOnéHHoM ypoBHe oTBoamTcs 204 daca: B 10
kiacce — 102 ygaca (3 uaca B Hezemo), B 11 ximacce — 102 waca (3 yaca B HEZEIO).



COJEPKAHUE OBYYEHUA

10 KJIACC

IIpsiMbIe M IIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TOHATHS CTEPEOMETpHU. Toduka, MpsMas, MIOCKOCTh, MpocTpaHcTBo. [lonsatne 06
AKCHOMAaTHYECKOM MOCTPOEHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U CIIEJCTBUS U3 HUX.

B3anmHOE pacnonoxkeHue NpsAMBIX B TPOCTPAHCTBE: NEPECEKAIOIUECs, NapalleNbHble U
CKpemuBaronecss mnpsmbele. [IpuzHakyu ckpemumBarouxcs mOpaAMbIX. llapannenbHOCTh MHpsMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: MapayljieNibHble MpsSMbIE B IIPOCTPAHCTBE, NapalIEIbHOCTh TPEX MPAMBIX,
napaieTbHOCTh MPSIMOM M MJIOCKOCTH. [lapaensHoe U NeHTpalbHOe MPOSKTUPOBAHUE, U300pasKeHHE
¢uryp. OcHOBHBIE CBOWCTBa MapajlieNbHOTO MpOeKTHpoBaHus. M3o0paxkeHue ¢Guryp B mapauielbHON
MPOEKIHUU. YTIJIBI C COHAIPAaBIEHHBIMU CTOPOHAaMH, Yrojdl MEXIy MpsIMBIMH B IPOCTPAHCTBE.
[TapannensbHOCTh MJIOCKOCTEN: MapasuienbHble IUIOCKOCTH, CBOMCTBA MNapaUIENbHBIX IUIOCKOCTEH.
[Ipocreiimme mpocTpaHCTBEHHBIE (QUTYpPHl Ha IUIOCKOCTH: TETpajlp, Hapajulelienuie]l, MOCTPOSHHE
CEYCHUIA.

[leprnieHaUKyIAPHOCTH MPAMOIL M TNIOCKOCTH: MEPTIEHANKYJIIPHbIE IPSAMBbIE B IPOCTPAHCTBE, IIPSIMbIE
napajulesbHble U NepIeHANKYIISIPHbIE K TUIOCKOCTH, MPU3HAK NEePIEHANKYISIPHOCTH MPSAMOM U IIIOCKOCTH,
TeopeMa O IPSIMOH MepHeHIUKYIApHON T1ockocTH. OpTOoroHadbHOE NpoeKTHpoBaHue. [lepneHnnKymsip u
HaAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHIE OT MPSIMOM 10 TFIOCKOCTH, POCKIHS GPUTYPBI
Ha IUIOCKOCTb. llepneHanKynsIpHOCTh IUIOCKOCTEH: MpU3HAK MNEPIEeHANKYISIPHOCTH ABYX IIJIOCKOCTEH.
Teopema o TpEX NEepHeHAUKYIAPax.

VYribl B OpOCTPAHCTBE: YroJl MEXIY NPSIMOU U IIOCKOCTBIO, IBYTPAHHBIN YroJ, TMHEHHBIN yroi
JBYTPAHHOTO yria. TpéXxrpaHHbId 1 MHOTOrpaHHbIe YTiibl. CBOMCTBA MIIOCKUX YIJIOB MHOTOTPaHHOTO YTIJa.
CBolCTBa TUIOCKMX M JBYTPaHHBIX YIJIOB TPEXTPaHHOrO yria. TeopeMbl KOCHHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO YyIJIA.

MHoOrorpaHHMKH

Bunel MHOrorpaHHMKOB, pa3BépTKa MHOrorpaHHuka. IIpm3ma: n-yrosnpHas npusMma, OpsMas H
HAKJIOHHAs NpU3MBbI, OOKOBasi W MOJHAS I[OBEPXHOCTh NpHu3Mbl. [lapannenenumnen, NpsAMOYrojbHBIH
napauleNenuIe] U ero cBoricTea. KpaTuaiimue myTr Ha MOBEpXHOCTH MHOTOrpaHHMKa. Teopema Diinepa.
[IpoctpanctBennas teopema Iludaropa. Ilupamuaa: n-yrojapHas nupamMuia, OpaBUIbHAs U yceu€HHas
nupamuzel. CBoiicTBa pédep 1 OOKOBBIX I'paHel NpaBUIILHON UpamMubl. [IpaBuibHbIE MHOTOTPaHHHUKH:
MpaBWJIbHAs NpHU3Ma W TpaBUIbHAs TNHpaMKJia, NPaBUIbHAS TPEYTOJIbHAS MUPAMUAA U IPABUIBHBIN
TeTpa’ap, KyO. [IpencraBienue o npaBUIBLHBIX MHOTOTPaHHHUKAX: OKTa’p, T0JEKadIp U UKOCAdIP.

BbruncneHue 3JeMEHTOB MHOTOIpaHHHMKOB: pEOpa, auaroHanu, yribl. [Diomans OokoBoi
MOBEPXHOCTH W TOJHOH IMOBEPXHOCTH MPSAMOW TNPH3MBI, IUIOINAJAb OCHOBaHHUH, TeopeMa O OOKOBOW
MOBEPXHOCTH MPSAMOH npu3MEL. [170111a716 60KOBOI OBEPXHOCTH U MIOBEPXHOCTH MPABHILHON MHUPaMUIbI,
Teopema O IUIOIAAN YCEYEHHON TUPaMUIbI.

CruMMeTpHs B IPOCTPAHCTBE. DIEMEHTH CHMMETPHHU IIPAaBUIIBHBIX MHOTOTPAaHHUKOB. CHUMMETpHS B
MPaBWJIBHOM MHOTOTPaHHMKE: CHMMETpPUS NapajlIeNIeNuIea, CHMMETPHS TPaBWIBHBIX MPH3M,
CUMMETpPHS NPABUIBHON MUPAMUJBI.

BexkTopbl 4 KOOPAUHATHI B IPOCTPAHCTBE

[lonsiTHA: BeKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOpP, [JIMHA HEHYJEBOTO BEKTOpa, BEKTOPHI
KOJUIMHEapHbIe, COHANPABICHHBIE W TPOTHBOIOIOXKHO HAINpaBlieHHBIE BEKTOPHI. PaBEeHCTBO BEKTOPOB.
JleiicTBHSA ¢ BEKTOpaMH: CIIOKE€HHE M BHIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXEHHUE
BeKTOpa Ha ymcio. CBOWCTBA CIOKEHHS BEKTOpOB. CBOICTBa yMHOXKEHHS BeKTOpa Ha uncio. IlonsaTue
KOMIUTaHapHbIE BEKTOpHI. IIpH3HaKk KoMIUTaHapHOCTH TpEX BeKTOpoB. [lpaBwiio mapamienenunena.
Teopema 0 pa3nokeHMH BEKTOpa N0 TpEM HEKOMILJIaHAPHBIM BekTOopaM. lIpsMoyronbHas cucrema
KoopAauHat B mpocTpaHcTBe. Koopaunatel Bektopa. CBs3pb MEXIy KOOpPAMHAaTaMH BEKTOpa U
KOOpJMHATaMH TOYEK. YTOI Mexay BekTopamu. CKalsipHOE IPOU3BEAECHNE BEKTOPOB.

11 KJIACC



Tesna BpalieHus

[NonsTrs: MUAMHIPUYECKAs TOBEPXHOCTh, KOHUYECKAs MIOBEPXHOCTh, ChepruecKasi TOBEPXHOCTD,
oOpa3yromue moBepxHocTeid. Tena BpameHus: MUIHHIP, KOHYC, YCEUEHHBIN KOHYC, chepa, map. Bzanmuoe
pacnonoxenne cepsl U IIOCKOCTH, KacaTelbHasl IJIOCKOCTh K cepe. M300paxeHne Ten BpamieHus: Ha
miockocTr. PazBépTka mumuHapa u konyca. CuMMeTpust cepsl U mapa.

O6bpéM. OcHOBHEIE cBOICTBA 00BEMOB Te1. TeopeMa 00 00BEMeE MPSIMOYTOIHHOTO MapajuIeIeTnIieaa
u crneactBus 3 He€. O0BEM PAMOil ¥ HAKIIOHHOHM MPU3MBI, IUJIMHIPA, THpaMUAbl 1 KoHyca. O0BsEM mapa
Y IIapOBOTO CETMEHTA.

KoMmOunanmy ten BpamieHus 1 MHOTOTpaHHUKOB. [Ipr3ma, BiircanHas B FITHHIIP, OMTMCAaHHAS OKOJIO
uwmHapa. [lepeceuenne cdepsl u mapa c wiockoctbio. Kacanne mapa u chepsl miockocTsio. [lorsTre
MHOTOTPaHHHKA, OTIMCAHHOTO OKOJIO c(ephl, chepsl, BIMCAHHOW B MHOTOTPAHHUK WJIH TEJIO BPAICHHUSI.

[Inomanp moBepXHOCTH MIMHAPA, KOHYCA, TUToLIaabs cdepsl U e€ yactell. [logobue B mpocTpaHCTBe.
OtHomenne OOBEMOB, TIUIOMAAEH TMOBEpXHOCTEH MOMO0HBIX ¢uryp. IIpeobOpasoBanue momodus,
romoreTHs. Pelenne 3a1a4 Ha INIOCKOCTH € MCIIOJIb30BAaHUEM CTEPEOMETPHUUCCKHX METOIOB.

[locTpoenne cedeHWid MHOTOTPaHHHKOB M TN BpAIIEHHs: CEYCHMs LWIMHApa (MapajuieibHO H
MEePIEHANKYJISIPHO OCH), CCUCHHS KOHYyca (MapajuiebHble OCHOBAHUIO U MPOXOISIINE Yepe3 BEPIINHY),
CeueHHs IIapa, METOJbI MOCTPOCHHS CEUYCHHUIl: METOJ CJIEJ0B, METOJ BHYTPEHHETO MPOEKTHPOBAHMS,
METOJ MiepeHoca CEeKyIIeH IOCKOCTH.

BexTopbl 4 KOOPAMHATHI B IPOCTPAHCTBE

Bekrops B mpoctpancTBe. Onepannu Hax BekTopamu. BekropHoe ymMHOKeHHE BeKTOpoB. CBOHCTBA
BEKTOpPHOTO yMHOXKeHHUs. [IpsiMoyronpHas cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopanHaThl BEKTOpa.
Paznoxenue Bekropa mno 6azucy. KoopIuHaTHO-BEKTOPHBINM METO/ NIPH PEIICHUN T€OMETPUIECKUX 3a1a4.

JABu:KeHHS B IPOCTPAHCTBE

JBwkenns mpocTtpancTBa. OtoOpaxkeHus. JIBmkeHuss M paBeHCTBO ¢uryp. OOmue cBoicTBa
JBIKEHUN. Buapl NBUXKEHUN: TapaJuieNbHbII IEPEHOC, LICHTpalbHasi CAMMETPUS, 3epKalbHAsI CHMMETPHUS,
MTOBOPOT BOKPYT mpsimoit. [IpeoOpazoBanus momodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE IIPEJMETHBIE PE3YJIBTATBI OCBOEHUSI YYEBHOI'O KYPCA
«"EOMETPHUS» (YTJIYBJEHHbBIA YPOBEHD) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30BAHUA

K xonmy 10 ki1acca oOyuaromuiicst HAy4UTCsI:

CBOOOZHO ONEPUPOBAThH OCHOBHBIMHU TMOHSATHSIMH CTCPEOMETPHHM TIPH PEUICHHU 3a7ad |
MPOBEJCHUH MAaTEMAaTUICCKUX PACCYKICHUN;

MIPUMEHSATH aKCHOMBI CTEPEOMETPUH U CIIEACTBHS M3 HUX MPH PEIICHNH TeOMETPHUECKUX 3a]1ad;
KJIACCH(HUIMPOBATh B3aWUMHOE PpACIOJIOXKEHHE NPSIMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSMBIX U TUIOCKOCTEH B TIPOCTPAHCTBE;

CBOOOIHO OTIEPHPOBATH MOHATHSAMH, CBI3aHHBIMU C YTJIAaMU B IPOCTPAHCTBE: MEXKIY MPSIMBIMHU
B IIPOCTPAHCTBE, MEX/TY MPSMOU U TIOCKOCTHIO;

CBO6OI[HO OIIEPUPOBAThH ITOHATUAMU, CBA3AHHBIMU C MHOI'OT'PaHHUKAMU,

CBOOOJHO  pacro3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHUKOB  (TpU3Ma, MUPAMHUIA,
MPSIMOYTOJILHBIN TapalIeICIUIIe, Ky0);

KJIACCU(UIIMPOBATh MHOTOTPAHHUKH, BRIOUPAsi OCHOBAHHMS JUIS KJIACCU(DUKAIVH;

CBOOOIHO OTNIEPUPOBATH MTOHATUSIMU, CBSI3aHHBIMHU C CEUCHUEM MHOTOIPaHHUKOB TIOCKOCTBIO;
BBIMOJTHATh MapajuIebHOE, IEHTPAbHOE W OPTOrOHAJIBHOE TPOCKTUpOBaHUE GUTYp Ha
TUTOCKOCTb, BBIMOJTHATH N300paXKeHUs GUTYP HA TUIOCKOCTH;

CTPOUTH CCUCHUSI MHOTOTPAHHUKOB Pa3IMYHBIMUA METOJIaMH, BBIIIOJIHATE (BBIHOCHBIC) TUIOCKHUE
YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y;

BBIYMCIISITH ILJIONIAIA TIOBEPXHOCTEH MHOTOIPaHHUKOB (IIpU3Ma, MUPAMHUJA), TEOMETPUICCKUX
TEJ ¢ IpUMEHEHHEeM (hopmyir;

CBOOOZHO ONEPUPOBATH MOHITUAMU: CHMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh M IJIOCKOCTh
CUMMETPHH, IICHTP, OCh U TNIOCKOCTh CHMMETPHH (PUTYPHI;

CBOOOJTHO OMEpPUPOBATh TMOHSATHAMH, COOTBETCTBYIOIIMMH BEKTOpPaM W KOOpJAWHATAM B
MPOCTPAHCTRE;

BBITIOIHATH AEHCTBUS HaJl BEKTOpaMH;

pemare 3aJa4d  Ha JIOKa3aTeIbCTBO MAaTEMAaTHYECKMX OTHOUIEHMH W HaXOXKICHHE
T€OMETPUUYECKHX BEJIMYUH, TIPUMEHSS H3BECTHBIE METO/IBI P PEIIEHNH MaTeMaTHUYECKHX 33/1a4
TIOBBIIIIEHHOTO U BHICOKOT'O YPOBHSI CIIO’KHOCTH;

MIPUMEHSATH MIPOCTENIINE POTPAMMHBIE CPECTBA U 3JIEKTPOHHO- KOMMYHHUKAITMOHHBIE CUCTEMBI
MIPU PEIIEHUH CTEPEOMETPHUUECKUX 33/1a4;

U3BJIEKaTh, MPEOOPa3OBbIBATE M WHTEPIPETHPOBATh WHGPOPMALHUIO O MPOCTPAHCTBEHHBIX
reoMeTpryeckux Qurypax, npeCTaBICHHYIO Ha YepPTeXax U PUCYHKaX;

MPUMEHATh MOJydYEHHbIE 3HAHUS Ha NPAaKTHKE: CpPaBHUBAThb M AHAIU3UPOBATH pEabHbBIC
CUTyallu, NMPUMEHATh U3y4EHHBIE TOHATHS B IPOLECCE TOUCKA PEUIEHHS MaTeMaTHYECKU
chopMyNIHpOBaHHON NpOOJIEMBI, MOJECINPOBATh peajbHbIE CUTYallMd Ha SI3bIKE I'€OMETpPUH,
HCCIJIEI0BATh NTOCTPOCHHBIE MOJAEIHU C UCIOJIb30BAHUEM I'€OMETPUUYECKUX NMOHATHH U TEOPEM,
anmapara anreOphl, pelaTh MPAaKTUYeCKWe 3a/lauyd, CBS3aHHBIE C  HAXOXICHUEM
TEOMETPHUYECKUX BEITHYNH;

UMETh TPEJCTaBICHNUs 00 OCHOBHBIX 3Tamax pa3BUTUS I'€OMETPHHM KaK COCTaBHOH 4YacTH
byHaaMeHTa Pa3BUTHS TEXHOJIOTHHA.

K xoniy 11 kaacca oOyJaronuiicss HAy9IuTCs:



CBOOOJTHO OIEPUPOBATh TOHSATHAMH, CBS3aHHBIMU C IWIMHIPHYECKON, KOHHYECKOH H
chepruvecKoi TOBEPXHOCTIMH, OOBSICHATE CIIOCOOBI MTOTYUCHUS;

OTIEpUPOBATh MOHATUSAMU, CBA3aHHBIMU C TEJIAMH BPALICHHUS: IIMIIMHAPOM, KOHYCOM, Chepoil U
1apom;

pacrmo3HaBaTh Tella BpamieHus (IWIMHADP, KOHYC, cdepa W map) U OOBICHATH CIOCOOBI
TIOJTyYEHUS TEJ BPaIlCHHUS,

KJ1accu(UIMPOBATH B3AUMHOE PACTIONIOKEHHE c(hepbl M INTOCKOCTH;

BBIUMCIISITh BEJIMYMHBI AJIEMEHTOB MHOTOTPAaHHUKOB W TN BpALICHHS, OObEMBI M IUIOIIATH
MOBEPXHOCTEN MHOTOTPAaHHUKOB M TEJ BpAIIEHHSA, T'€OMETPUYECKHX Tel C IMPUMEHEHUEM
hbopmyu;

CBOOOMHO ONEpUPOBaTH MOHITHAMH, CBSI3aHHBIMH C KOMOWHAIMSIMH Tell BpaIleHUS |
MHOTOTPaHHUKOB: MHOTOTPaHHHK, BITMCAHHBIN B cepy M OMHMCaHHBIA OKoio chepsl, chepa,
BITMCaHHAsi B MHOTOTPAHHUK WJIM TEJIO BPAICHNS;

BBIYUCIISITh COOTHOLLICHHSI MEKAY TIJIOMIAAsIMUA TTOBEPXHOCTEH B 00bEMaMH MOJOOHBIX TET,;
n300paxarh H3ydaemble (UTypbl, BBHIOTHATH (BBIHOCHBIE) IUIOCKHE UYEPTEXKH W3 PHUCYHKOB
MPOCTHIX 00BEMHBIX QUTYDP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHsI TNl BpalICHUS;
W3BIIEKaTh, HWHTEPIPETHPOBATH W MPEOOpPa3oBhIBATh WH(GOPMAIUIO O TMPOCTPAHCTBEHHBIX
TeOMEeTPHUYECKUX (DUTYpax, MPEJICTABICHHYIO Ha YepTeKax U PUCYHKAX;

CBOOOHO ONIEpUPOBATH IMTOHITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOHSTD OTIEPAIlUU HaJl BEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YPaBHEHHEM B JIEKAPTOBOU CUCTEME KOO/ IMHAT;

pelaTe TeoMEeTpUYEecKHe 3a/aydl Ha BBIYUCIIEHUE YTJIOB MEXIY NPSMBIMU U IIOCKOCTSIMH,
BBIUMCIICHHE PACCTOSHUM OT TOYKH N0 TUIOCKOCTH, B IIEJIOM, HAa NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/[a TIPH PEIICHNUH;

CBOOOJHO OIEPUPOBATh MOHSATHSAMH, CBS3aHHBIMH C JBW)KEHHEM B TPOCTPAHCTBE, 3HAThH
CBOICTBa JBUKECHU;

BBITOJHATh M300pakeHHUsT MHOTOTPAaHHUKOB M TE€J BpallleHHs IPU MapalielbHOM IepeHoce,
LEHTPAIBHON CHMMETpPUH, 3€PKAIBHONH CHUMMETPUHM, IIPU IIOBOPOTE BOKPYT IIPSMOMH,
npeoOpa3oBaHus MOI00US;

CTPOUTHh CEYCHHS MHOTOTPaHHUKOB WM TeJI BpAIllleHWs: CEYCHHs IWIMHIpA (TMapauielbHO U
MIEPIICHINKYJISIPHO OCH), CEUeHHUs] KOHyca (TapalieNlbHbIe OCHOBAHUIO M MPOXOMISIINE Yepes
BEPILIMHY), CEUSHUS MIapa;

WCIIOJIb30BaTh METOJBl TIOCTPOEHHUS CEYEHHH: METOJA CJEJ0B, METOJ BHYTPEHHETrO
MIPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYILEH TNIOCKOCTH;

JIOKa3bIBaTh TEOMETPHUECKIE YTBEPKICHNS;
NPUMEHATH ~ TeOMeTpHdecKue  (aKThl  JUIi  pEIIeHHS  CTepeOMETPUYECKHX  3ajad,
nmpeamnojiararomx HECKOJbKO MIaroB peiueHus, €CJIu yCJI0BUA MIPUMCHCHHS 3adaHbl B SIBHOW U
HesIBHOH (opme;

pemiath 3aJa4d  HA JJOKA3aTeIbCTBO MAaTEMAaTHUECKHX OTHOIICHHH W  HaXOXICHHE
T€OMETPUYECKHUX BETMUMH;

NIPUMEHATE IIPOIPAMMHBIE CpPEACTBA M JJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI IIPH
pEIICHHN CTEPEOMETPUIECKUX 3a]1au;

NPUMEHSATh TOJyYeHHbIC 3HAHUS HA NPAKTHKE: CPaBHUBATh, aHAJIM3UPOBATH M OLECHHUBAThH
p€aJIbHBIC CUTyalluu, IPUMEHATH U3YUCHHBIC ITIOHATUA, TCOPEMBI, CBOMWCTBA B IIponIecce MmorcKa
perieHus MaTeMaTHIeCKu chopMyTHPOBAaHHON MTPOOIEMBI, MOIEITUPOBATh PEANTHHBIC CUTYaITHH
Ha A3bIKC T€OMECTPUHN, UCCIICA0BATH ITOCTPOCHHBIE MOACIN C UCIIOJIB30BAHUCM I'COMETPHICCKUX
NOHSATHH W TEopeM, ammapara aiureOpbl, pelaTh NPaKTUYeCKUe 3a/laud, CBSI3aHHBIC C
HaXO0XJICHUEM I'€COMETPUICCKUX BEJININH,

MMETh TPEJCTAaBICHUs 00 OCHOBHBIX 3Talax pPa3BUTUS T€OMETPHM KaK COCTABHOM YacTH
(byHaaMeHTa Pa3BUTHUS TEXHOJIOTHHA.



TEMATHUYECKOE INITAHUPOBAHHME 10 KJIACC

Konu4yecTBo 4acoB JieKTpoHHbIe (HU(pPOBLIE)
Ne i/t HaumenoBanue pa3ieJioB M TEM NPOrpaMMbI o0pasoBaTe/ibHbIE Pecypchbl
Kounrpoashbie [pakTU4yeckune
Bcero
padoThI padoThI
1 BBeieHnE B CTEPEOMETPHUIO 23 1 bubmorexa [JOK
https.//m.edsoo.ru/1c209e37
5 [B3arMHOE pacroio;KeHHE NPSAMBIX B IIPOCTPAHCTBE 6 1 Bu6mmoreka [TOK
https://m.edsoo.ru/1c209e37
3 ITapanienbHOCTh MPSIMBIX U INIOCKOCTEH B 8 bubmmoreka [IOK
[POCTPAHCTBE https://m.edsoo.ru/1c209e37
4 TleprieHIUKYISIPHOCTh MPSIMBIX U IJIOCKOCTEN B o5 Bu6mmoreka [TOK
[POCTPAHCTBE https://m.edsoo.ru/1c209e37
buomrorexa LIOK
3) v 16 1
P 1 PACCTORHI https://m.edsoo.ru/1c209e37
buomrorexa LIOK
6 M 7 1
HOTOTPAHHIIE https://m.edsoo.ru/1c209e37
butmoreka LIOK
! BEKTOpEI B MpoCTpaHCTEe 12 https://m.edsoo.ru/1c209e37
8 [loBTopeHue, 0000IIEHNE K CUCTEMATH3aLIUs 3HAHUH 5 5 Bu6amnoreka LIOK
https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoanuecTBO yacoB JJIeKTPOHHbIE
HanMeHoBaHue pa3iesioB H TeM NPOrpaMMBbl (undpossie)
Ne n/n Beero KoHTpoJIbHBIE TpakTHYecKHe 00pazoBaTe/ibHbIE
padoThI padoThI pecypchl
bu6nnoreka LIOK
1 A 15 1
HAHTHHACCKa TeoMeTpIt https://m.edsoo.ru/1c209e37
5 [ToBTOpEeHwE, 0600IIEHIE H CUCTEMATHU3AINS 15 1 bubimoreka [TOK
3HAHWH https://m.edsoo.ru/1c209e37
. buonuoreka LIOK
3 06 17 1
DM MHOTOTpatiiKa https://m.edsoo.ru/1c209e37
bubnnorexa [IOK
4 T 24 1
©/1a Bpatiierit https://m.edsoo.ru/1c209e37
5 [Tnomaan MOBEpXHOCTH U O0BEMBI KPYTIIBIX TET 9 1 bubnnorexa [IOK
https://m.edsoo.ru/1c209e37
buomoTeka LIOK
6 5 1
flomicenis https://m.edsoo.ru/1c209e37
7 [loBTOpeHue, 0000IIEHNE U CHCTEMAaTH3AINS 17 2 bubnnorexa LIOK
BHAHU https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 102 8 0
IMPOI'PAMME




IHOYPOUYHOE INTAHUPOBAHUE

10 KVIACC
KoanuecTBO yacoB JJIeKTPOHHbIE HU(PPOBHIE
Ne /o Nara o0pa3oBaTeJibHbIE PeCcypChI
Tema ypoka Beero KonTpoJabHbIe IMpakTuyeckue M3ydYeHust
r pPadoTsI PadoThI
OcHOBHBIE MpaBHiIa H300paKCHUS HA
WCYHKE TIOCKOCTH, TTapalIeTbHBIX
1 ﬁpHZ{HX (oTpe3koB) P 1 brbmmorexa LIOK
cepe e orpeska ’ https://m.edsoo.ru/aecc77cd
ITonsTHA CTEpEOMETPHUM: TOUKA, IIpsIMas,
TUIOCKOCTh, IPOCTpaHCTBO. OCHOBHBIE
MpaBuiia K300pKEHUS Ha PUCYHKE
2 MJIIOCKOCTH, IMapaJJICIbHBIX IPAMBIX 1 EI/I6J’H/IOTCKa LIOK
(oTpesKon) https://m.edso00.ru/2d8a9¢99
CepeIUHbI OTPE3Ka
TloHsTHSA: IEpEeCcEeKalOIINECs
3 TUIOCKOCTH, TIEPECEKAIOIIUECS] . Bu6morexa LIOK
npsamas 1 I1 KOCTb,
PAMas 1 TIIOCKOCTB, https://m.edsoo.ru/db685e73
MOJTYIPOCTPAHCTBO
TloHsTHSA: IEpEeCEeKalOIINECS
A TUIOCKOCTH, TIEPECEKAIOIIUECS L Butsmorexa [JOK
npsamas 1 I1 KOCTb,
PAMas I ITIOCKOCT, https://m.edso0.ru/a63959d
MOJIYIIPOCTPAHCTBO
IMHOTOTpaHHUKH, U300payKEHUE
S NPOCTEHIINX TPOCTPAHCTBEHHBIX (PUT 1 buGnuorexa LIOK
p poctp uryp, https://m.edso0.ru/b30dff38
HECYIIECTBYIONINX 0O BEKTOB




IMHOTOTpaHHHUKH, N300pakeHIE

6 MPOCTEHUIINX MPOCTPAHCTBEHHBIX (DUTYD, brbmiorexa LIOK
https://m.edso0.ru/3d8ffd32

HECYILECTBYIOIINX OOBEKTOB

7 IAKCHOMBI CTEPEOMETPHH U ITEPBBIC Bu6mnmorexa LIOK
CIIEICTBUS U3 HUX https://m.edsoo.ru/Occ5c4fe

8 IAKCHOMBI CTEPEOMETPHUH U TIEPBLIC bubarorexa [IOK
CIIEICTBUSI M3 HUX https://m.edso0.ru/239c8cb4
IAKCHOMBI CTEPEOMETPHH U TICPBHIC
ciencTBus u3 HuX. CrocoObl 3a1aHus

9 ocKOCTeH OCThAHCTES buonunoreka LIOK
MPAMBIX 1 TTOCKOCTCH B HPOCTPAHCTEC. https://m.eds00.ru/65c6b106
O0603HaYeHMSI IPSMBIX H TUIOCKOCTEH
N300paxxeHne cedeHuit MupaMuIbl, Kyoa 1
MPU3MBI, KOTOPBIE TIPOXOST Yepe3 uX
pEopa. M300pakeHne nepecedeHus

10 MOJY4YEHHBIX IJI0CKOCTEN. PackpammBanue bu6moreka LIOK
TNOCTPOCHHBIX CEYCHUH Pa3HBIMU https://m.edsoo.ru/258fc245
[BETAMH
N300paskeHne cedyeHni MMpaMuibl, Kyba u
MPU3MBI, KOTOPBIE POXOST Yepe3 uX
pEOpa. M300pakeHne nepecedeHus

11 MOJYy4YEHHBIX TJIOCKOCTEN. PackpammmBanue bu6muorexa LIOK
TNOCTPOCHHBIX CEUCHUH Pa3HBIMU https://m.edsoo.ru/1a2520f6
LBETaMHU
IM300paxkeHre ceueHni MMPaMuIbI,

12 Ky0a 1 IPU3MbI, KOTOPBIE IPOXOJIAT YEPe3 bubmiorexa LIOK

ux péopa. N3o0pakenne

https://m.edsoo.ru/93ad36b3




MepeceyeHns MOTydeHHBIX IIOCKOCTEH.
[PackpaiiiiBaHue MOCTPOCHHBIX CEUCHUI
[Pa3HBIMU
[[BETaMHU

M300paxenne ceueHni MUpaMUIbl, KyOa i
MPU3MBI, KOTOPBIE TIPOXOST Yepe3 uX
pEopa. M300pakeHne nepeceueHus

13 MOJYYECHHBIX rmocxocTeﬁ. PackpainBanue Bu6nuorexa LIOK
MIOCTPOCHHBIX CEUCHNUH Pa3HBIMU https://m.edsoo.ru/ee1d19b9
[BETaMH
14 Mertop ciie10B Uil IOCTPOCHUSI CEYEHUH Bubnorexa LIOK
https://m.edso0.ru/9f4071b9
Merton cneaoB sl HOCTPOCHUS CEYCHU.
15 CBoiicTBa IepeceueHui IPSIMBIX U Bubmiorexa LIOK
. P P https://m.edsoo.ru/fe733862
MJIOCKOCTEN
Merton cnenoB 1 IOCTPOCHHUS
16 ceuenuit. CBOMCTBA MEPECEUEHUH MPSAMBIX brbmiorexa LIOK
. https://m.edso0.ru/2935a9a0
Y IUIOCKOCTEN
ITocTpoeHue ceueHuii B mupamMusie, Kyoe mo
TpéM ToukaM Ha péopax. CoznaHue Bu6uorexa LIOK
17 i
PLIMOCHBIX HCPTOHKEH 1 https://m.edsoo.ru/2e18f255
Bamych MIaroB MOCTPOSHUS
ITocTpoeHue ceueHuii B mupaMuie, Kyoe mo
18 TpéM ToukaM Ha péopax. Co3naHue Butsmorexa [JOK
PLIMOCHRIX HCPTOHKEH 1 https://m.edso0.ru/e504d656
Bamych MIaroB MOCTPOSHHUS
19 [TocTpoeHue ceueHnii B mupamu/ie, Kyoe mo Bubnuorexa LIOK

TpéM TOUKaM Ha pEOpax.

https://m.edsoo.ru/4a28dc02




Co3manne BEIHOCHBIX YEePTEKEH U 3aIHCh

[1aroB MOCTPOCHUA

[TocTpoeHue ceueHnii B mupamu/ie, Kyoe 1mo

20 TpéM Toukam Ha péopax. Co3nanue buomuroTeka LIOK
BBIHOCHBIX UEPTEKEN M 3aIIKCh IIIaroB https://m.edso0.ru/1d434d0f
MOCTPOCHUS
IToBTOpEHNE TUIAHUMETPUU:

21 Teopema 0 IPONOPIHOHATBHEIX OTPE3KAX. brbmiorexa LIOK

https://m.edsoo.ru/ec26fe5d
[Tomobwe TpeyroIbHUKOB
[ToBTOpeHue mianumerpuu: Teopema
Memnenas. PacueTsl B ce4EHUAX Ha

29 BBIHOCHBIX uepTexax. McTopus pa3BuTus Bu6mmoreka [TOK
IUTAHUMETPUH U https://m.edso00.ru/9a0a9e56
CTEepPEeOMETPHU

23 KonTposbHas paboTa "AKCHOMBI Bubanorexa LIOK
crepeomeTpun. CeueHus" https://m.edsoo.ru/b19f6a5d
IB3sanMHO€ pacioyoXeHue NpsiMbIX B
npoctpancTBe. CKpelBaonmecs
npsmble. [Ipu3HaKy CKpenUBaIOIIMXCS

24 Hg SMBIX P petl H Bbu6mmoreka [TOK
MaparrenbHbie MpsMELe B https://m.edsoo.ru/0ac11c95
MPOCTPAHCTBE
Teopema 0 CyllleCTBOBAaHUU U
€IMHCTBEHHOCTH NPSIMOM NapajuiebHOI

AHHOU IPSMOM, IPOXOISIICH Yyepe3 TOUK
o5 a P POXOMLIIL P Y bubmnoreka [HOK

MPOCTPAHCTBA U HE JISKaIIEi Ha
a"nHoi npsmoi. Jlemma o

https://m.edsoo.ru/ba545966




MEPECCUYCHUU ITapalJICIIbHBIX

MPAMBIX ITJIOCKOCTBIO

TTapannensHOCTb TpexX MpsAMbIX. Teopema o

26 TpEX MapayIeNbHBIX NPAMBIX. Teopema o buomuroTeka LIOK
CKPEIIUBAOIINXCS TPSIMBIX https://m.edsoo.ru/f85bfc46
[TapannensHOE TPOSKTUPOBAHUE.

OCHOBHBIE CBOMCTBA MAPALICIHLHOTO

27 mpoekTupoBaHus. M300paxenne bubmmorexa [IOK
pasHbIX GUTYp B https://m.eds00.ru/79165d15
MapayIeNbHON IPOEKLIUU
[lenTpasnbHas mpoeKLus. Yol ¢

28 COHAMPABIEHHBIMA CTOPOHAMH. bubmorexa [JOK

https://m.eds00.ru/635c5087
'Yros Mexay npsIMbIMU
3amaun Ha JOKa3aTeNbCTBO U

o fommcane, | e ¢ Bumorea 10K
p p https://m.edsoo.ru/bd3745f8
MPOCTPAHCTBE
TIoHsATHA: NapauIeIbHOCTD IPSIMON U
TUIOCKOCTH B TIPOCTPAHCTRE.

[Ipu3HaK napallIeabHOCTH MPSIMOU U Eu6 OK

30 rutockocT. CBOMCTBA MapayuIeTIbHOCTH nbiHoTeKa L
[pAMOiA https://m.edsoo.ru/7d18834b
TUIOCKOCTH
["'eomeTpruyecKkue 3a/1a4¥ Ha BBIYUCIECHUE U
IMOKa3aTeNbCTBO, CBA3aHHBIE C

31 MapauIeIbHOCTBIO IPAMBIX M IIJIOCKOCTEN B bu6mmoreka [IOK

MPOCTPAHCTBE

https://m.edsoo.ru/33c477d3




[MocTpoeHue ceYeHMUsI, MPOXOSIICTO
Hepe3 NaHHYIO MPSAMYIO Ha YepTexe U

rnapauiCJIbHBIMU INIOCKOCTAMMU; O

32 MapauIeIbHOTO APYTroM MPsMOH. bu6mmoreka [IOK
PacyéT oTHOIICHMI https://m.edsoo.ru/66fefadd
[NapannenpHast IPOEKLMS, IPUMEHEHHE IS
MOCTPOCHUS CeYeHUH KyOa 1

33 napasuienenumneaa. CBoicTBa Bu6mmoreka [TOK
napajuieNienunea u https://m.edsoo.ru/a5b7b8e3
HPU3MBI
[TapanienpHble IIOCKOCTH.

34 [Ipu3HAKH IAPAIENBHOCTH BYX Bubmiorexa LIOK

y https://m.edsoo.ru/dbee22bc

IUIOCKOCTEH
Teopema 0 mapajienbHOCTU U
€IMHCTBEHHOCTH TUIOCKOCTH, MPOXOSIIEH

35 uepe3 TOUKY, HE IPUHAJUICKAIYI0 JaHHON bu6imoreka [IOK
TUIOCKOCTH W CIICICTBHS U3 Heé https://m.edsoo.ru/6b61b2b4
CBoiicTBa napauieabHbIX IUIOCKOCTEH: O
MapauIeIbHOCTH MPSAMBIX TTEPECEUSHHUS

36 IIPY [IEPECEUEHUH ABYX MAPAIIIENBHBIX bu6imoreka [IOK
[UIOCKOCTEH TPeTheit https://m.edsoo.ru/5faOb3ce
CBoiicTBa napajuleIbHbIX MIIOCKOCTEH: 00
OTpe3Kax MapaieIbHbIX MPAMBIX,

37 BAKITIOUEHHBIX MEXKTY lbu6mmoTexa [IOK

https://m.edsoo.ru/c7c777ed




MepecedeHn IPSMOH ¢ TBYMs

rnapauiCJIbHbIMU INIOCKOCTAMU

IToBTOpenwue: Teopema [Indaropa Ha

bu6nnoreka LIOK

MPAMBIC B MHOT'OI'PaHHHUKax

38
MJI0CKOCTU https://m.edsoo.ru/ec3e2da3
39 [loBTOpEHME: TPUTOHOMETPHS Bubnorexa LIOK
HPSIMOYTOJIHOTO TPEYTOJIbHHUKA https://m.edsoo.ru/ed9e2a8e
10 CaoiicTBa Ky0a 1 MPSIMOYTOJIEHOTO Bubmorexa LIOK
napaJureNienumnea https://m.edsoo.ru/ba75dc57
BbrauciieHue UIMH OTPE3KOB B KyOe 1
41 MPSIMOYTOJILHOM MapaliesienuIesie Brbmiorexa HOK
pAvMoy P a https://m.edsoo.ru/e4972cdc
IlepnenaAuKyJIApHOCTD IPSIMOU U
- rmiockoctu. [Ipu3Hak 5 Bu6morexa [[OK
MCPTICHAUKYIAPHOCTH IPAMOH 1 https://m.edsoo.ru/52188a7d
TUIOCKOCTH
TIeprieHIUKYISIPHOCTD IIPSIMOM U
13 riockocTy. [pu3nak ) Bu6morexa LIOK
VCPTICHAMKYIAPHOCTH IPAMOH 1 https://m.eds00.ru/9f246736
TUIOCKOCTH
Teopema o cyliecTBOBaHUU U
€AMHCTBEHHOCTH MPSIMOM, IPOXOISILEH
A4 uepe3 TOUKY IIPOCTPAHCTBA U bubamorexa LIOK
NEePIEHIUKYISPHON K TNIOCKOCTH https://m.edsoo.ru/50971ef3
A5 [110CKOCTH ¥ IEPIIEHIUKYIIPHBIE HM Bubanorexa LIOK
NpsIMbIE B MHOTOTIDaHHHKAX https://m.edsoo0.ru/2d24e873
16 [In0oCKOCTH ¥ IEPIIEHIUKYIIPHBIE UM Bubinorexa LIOK

https://m.edsoo.ru/b4ad63ad




[lepieHAUKYIISAp ¥ HAKIIOHHASL.

CUMMETpUH B
MHOT'OTPAHHUKAX

A7 [MocTpoeHne nepneHuKyIsipa U3 TOUYKU Ha ﬁg@;’;ﬂeléa HOK/B ——
OpAMYIo PS://M.edso0.ru/eca/be
[leprieHANKYISAP U HAKIOHHAS.

48 [MocTpoeHne nepneHuKyIsipa U3 TOUYKU Ha ﬁtljtlgénl/ll(r)rleéi ;_([)OruK/ fb1cd0a5
IPSIMYIO T '

19 Teopema o TpEX neprneHAnKysApax (Ipsmas Bubanoreka LIOK
U 0OpaTHas) https://m.eds00.ru/074c8865

50 Teopema o TpEX meprneHAnKyIsIpax (mpsmast Bubimnorexa LIOK
U 0OpaTHas) https://m.edsoo.ru/a0fdd5bf

51 'YTO0JI MEX Iy CKPELIMBAIOLIUMUCS MIPIMBIMH Bu6mnmorexa LIOK

https://m.edso0.ru/b9e777d9
ITouck neprneHIuKyISIpHBIX IPSIMBIX

52 C HOMOII[BIO TIEPHIEH IUKYISPHBIX ﬁgg;ﬁﬁiﬁii?ﬁ/mdbecef
TIOCKOCTEN — '

53 OpTOroHaabHOE IPOEKTUPOBAHUE ﬁgg;%ﬁ?éz(%?ul(/g? 484157
[TocTpoenue cedeHuit Ky0Oa, MPU3MBI,

MpaBUIBHOW MUPAMHUJIBI C TIOMOILBIO Bu6mnorexa [TOK

54 7
OPTOTOHATLHON https://m.edso0.ru/5603e30b
MPOEKILINN
[locTpoeHue ceyeHnit Kyoa, IpU3MBI,

- MpaBUILHOW MUPAMHUJIBI C TIOMOILBIO Bu6mmorexa IJOK
OPTOTOHATLHON https://m.edso0.ru/a95f5c04
NPOEKINH
CumMeTpHs B IPOCTPAHCTBE

- OTHOCHUTENBHO TockocTH. [TimockocTn BuGmmorexa LOK

https://m.edsoo.ru/7ad0020b




[Ipu3HaK TEPIEHANKYISIPHOCTH

S7 MPSIMOM U MJIOCKOCTH KaK CIEICTBHE ﬁ;ﬁm;llmeléa L[OK/235171b3
S.//M.edsoo0.ru

CUMMETPUHU P
TIpaBuIbHBIE MHOTOTpaHHUKH. Pacuér

58 ACCTOSIHUH OT TOYKH JI0 THIOCKOCTH bubmiorexa LIOK
P A https://m.edsoo.ru/f47dfefd
[MpaBuIbHBIE MHOTOTPAHHHKH.

59 PacuéT paccTOsHUIT OT TOUKHM 10 TIIOCKOCTH ﬁtlj[lt;m/’llmeléa HOK/79 10312

PS://M.eds00.ru/ /9c

CriocoObI OMmyCcTUTH

60 NEPICHANKYIAPBL: CHMMETPHS, Bu6morexa LIOK
CABHT TORKH TO MAPAJLICIILHON https://m.edsoo.ru/2faadc3f
IIPSIMOM

61 Casur 1o HenapaJiieabHOH NpsMoii, Bubnuorexa LIOK
M3MEHCHUE PACCTOSIHUM https://m.edso0.ru/79853608
KonTponbHas pabota "B3anmaoe

62 [PACIIOJIOKEHHUE MPSMBIX U bubarorexa [IOK
IIOCKOCTEH B MPOCTpaHCTBE" https://m.edsoo0.ru/1e053890
[ToBTOpeHHE: yroa MeXAy NpsSMbIMU Ha

63 TUIOCKOCTH, TPUTOHOMETPHS B Bubmmorexa LOK
[POHMSBOIILHOM TPEYTOILHHUIE, https://m.edsoo.ru/482d3f51
TeopeMa KOCHHYCOB
TloBTOpEHME: YTOJI MEKTY

64 CKPEIIMBAFOIIUMUCS ITPSAMBIMH B ﬁgg;ﬁ?iﬁi;é?ﬁzga%?%
HPOCTPaHCTBE — '
eomeTpryecKre METOJIbI BEIYMCIICHUS

65 bu6nmnorexa [IOK

yTJ1a MEXy IPSIMBIMU B

MHOT'OI'PaHHUKAaxX

https://m.edsoo.ru/098bedad




/IByrpanHusbIii yron. CBONCTBO JIMHEHHBIX

MPOCTBIX CUTyallUAX

66 bu6nnoreka LIOK
YTJIOB IBYTPaHHOT'O yTiia https://m.edsoo.ru/f7792ba9
[leprieHANKYIAPHBIE IVIOCKOCTH.
67 CBoiicTBa B3aUMHO bubmiorexa LIOK
. https://m.edsoo.ru/b9146bc0
HNEePIECHIUKYIISIPHBIX IJIOCKOCTEH
[Tpu3HaK neprneHANKYISPHOCTH
[JIOCKOCTEW; TeopeMa 0 IpsIMOr
68 MEepPECEUEHUS JIBYX IJIOCKOCTEN Bu6mmoreka [TOK
NEePICHANKYIISIPHBIX TPEThei https://m.edso0.ru/56765e8b
IUIOCKOCTH
[MpssMmoyronbHBIN Mapajuienenune; Kyo;
69 M3MEpPEHHUs, CBOMCTBA buomoTeka [IOK
HPSIMOYTOJILHOTO TTapalIeIeIUIe/1a https://m.edsoo.ru/aecc77cd
TeopeMma o TMaroHaNy NPSMOYTOIBHOTO
70 napaiesienuIesia U CICACTBUE U3 Heé bubmaorexa LIOK
P https://m.edsoo.ru/2d8a9c99
CrepeoMeTpruiecKre 1 MPUKIIAAHbIE
e e o B LOK
p p https://m.edsoo.ru/db685e73
MIOCKOCTH
[loBTOpEHME: CKPEIINBAIOIINECS MPSIMBIE,
72 rapasuiesibHbIe IIOCKOCTH bu6nmmoreka [IOK
B CTaH/IaPTHBIX MHOTOTPaHHUKAX https://m.edso0.ru/a63959ed
[Napa napanienbHbIX INIOCKOCTEH Ha
CKPEUIUBAIOLINXCS MPSIMBIX, PACCTOSTHUE
73 MEXIY CKpELMBAIOIMHUCA IPSIMBIMU B bubmrorexa LIOK

https://m.edsoo.ru/b30dff38




PaccTostHrEe OT TOYKH OO

74 IJIOCKOCTH, PACCTOSIHKUE OT IIPAMOM J10 bubnnorexa LIOK
https://m.edsoo.ru/3d8ffd32
MIOCKOCTH
BplunciaeHue  pacCTOSIHHMA — MEXAY
- CKPCLIMBAIOLUIMMUCS  HPAMBIMH € BuGmorexa IIOK
MOMOLIIBIO THEPIIEH MKy TAPHOU https://m.edsoo.ru/Occ5c4fe
IUIOCKOCTH
TpéXrpaHHbIi yroiy, HEPaBEHCTBA AJIs
76 TpexrpaHHbIX yriioB. Teopema ITudaropa, Bu6nuorexa LIOK
TEOpEeMbI KOCHHYCOB U CHHYCOB TSI https://m.edso0.ru/239c8cb4
TPEXTPAHHOIO yIJla
DneMeHTHI chepruuecKoit
7 [EOMETPHH: T€0/IE3NYECKUE IMHUK Ha brbmiorexa LIOK
https://m.edso0.ru/65c6b106
3emie
78 KonTponbHas pabota "Yrisl 1 paccTosHUA" Bu6mmorexa LIOK
https://m.edso0.ru/258fc245
79 CucremaTtusanys 3HaHui "MHOTOrpaHHHK Bu6mmoreka LIOK
¥ €T0 JIEMEHTHI" https://m.edso0.ru/1a2520f6
80 Tupamupa. Bunel nupamun. IlpaBunbHas Bu6mmoreka LIOK
UpamMuIa https://m.edsoo0.ru/93ad36b3
81 TIpu3ma. IIpsimast 1 HaKJIOHHAs! IPU3MBIL. Bu6nuorexa LIOK
[MpaBuibHAs IpU3Ma https://m.edsoo.ru/ee1d19b9
[Ipsmoii mapauienenunes,
82 NpSAMOYTOJIBHBIN Iapajulenenunen, Kyo brbmiorexa LIOK
https://m.edso0.ru/9f4071b9
83 BrinmykJibie MHOTOrpaHHUKU. Teopema bubaroreka [IOK

Ditnepa

https://m.edsoo.ru/fe733862




BBIHyI(J'H)IC MHOT'OI'PaHHUKH.

84 Teopema Diinepa. [IpaBuibHbie 1 ﬁtlitlgénl/ll(r)rleéi ;—([)OruK/2935a9aO
MOJTYTIPABUIIbHBIC MHOTOTPAHHUKH! T '
85 KonTtpoinbHas pabota Bu6auoreka [IOK
"MHororpaHHuKH" https://m.edsoo.ru/2e18f255
86 [TonsiTHE BEKTOpa Ha IIIOCKOCTH U B bu6mmoreka [IOK
IPOCTPAHCTBE https://m.edsoo.ru/e504d656
a7 C bu6aunoreka LIOK
YN BEITOPOR https://m.edsoo.ru/4a28dc02
buonunoreka LIOK
38 P
AHOCTD BEKTopoD https://m.eds00.u/1d434d0f
89 I bubmoreka [IOK
PABIIO Hapaeretimens https://m.edsoo.ru/ec26fe5d
90 'YMHOKEHHE BEKTOpa Ha YHCIIO Egggﬁ(gzléi(%%{/ 92089656
IPazjioskeHre BeKTOpa 1o Oa3ucy
91 TPEX BEKTOPOB, HE JIEKAIIUX B OHOM Bubmmorexa [IOK
https://m.edsoo.ru/b19f6a5d
MIOCKOCTH
buommrorexa LIOK
92 C
{LPIPHOS TIPOHBBEACHIE https://m.edsoo.ru/0Oac11c95
93 BrruncieHue yriia Mexay BEKTOpaMU B bu6mmorexa LIOK
HPOCTPAHCTBE https://m.edso0.ru/ba545966
. bu6nmmoreka [IOK
94 I
POCTCHTIHE SWIGHHL © BEcTopantt https://m.edsoo.ru/f85bfc46
. bu6nmmoreka [IOK
95 I
POCTCHTIHE SWIGHHL © BECTOpantt https://m.eds00.ru/79165d15
96 T 5 bubmarorexa [IOK
POCTCHIIINE SAAGHIL © BECTOpantt https://m.edso0.ru/635¢5087
97 [Mpocreiimme 3a1auu ¢ BEKTOPaAMH Bu6mmoreka [IOK

https://m.edsoo.ru/bd3745f8




98 O0600mmeHne 1 CHCTEMAaTH3AINS 3HAHUN 1 buGimoreka [TOK
https://m.edsoo.ru/7d18834b
99 O0600mmeHne 1 CHCTEMAaTH3AINS 3HAHAN 1 buGimoreka [TOK
https://m.edsoo.ru/33c477d3
buonnoreka LIOK
100 14 & 1
TOroBad KOHTPOTILHAA paboTa https://m.edsoo.ru/66fefadd
buonuoreka LIOK
101 14 o 1
ToroBas KOHTPOJIBHAA paboTa https://m.edsoo.ru/a5b7b8e3
102 O00011IeHNE ¥ CHCTEMaTH3alVsI 3HAHUIH 1 bubanoreka ITOK
https://m.edsoo.ru/dbee22bc
OBIIEE KOJIMYECTBO HACOB I1O 102

MPOI'PAMME




11 KJIACC

KoanuecTBO yacoB JJIeKTPOHHbIE
Ne /i JlaTta nupoBbIe
Tema ypoka Beero KonTpoJabHbIe I[MpakTHuyeckue M3yueHnst o0pa3oBaTe/IbHbIE
pPadoThI padoThI pecypchbl
[NoBTOpenue Temsl "KoopauHaTsl BEKTOpa
1 Ha IJIOCKOCTH U B 1 bubnnoreka [IOK
mpocTpaHcTae" https://m.edsoo.ru/0341bc2b
5 [NoBTOpenue Temsl "CkansipHoe 1 Bub6inorexa LIOK
MpOU3BEICHHE BEKTOPOB" https://m.edsoo.ru/bed12a43
[ToBTOpenue Temsl "Berunciaenue yria
3 MEX1y BEKTOpaMH B IIPOCTPaHCTBE" 1 buomorexa LIOK
o P pocTp https://m.edsoo.ru/bc15f7f2
[ToBTOpeHue Temsl "YpaBHEHNE TIPAMOI],
4 OXOISIICH YeDe3 1Be TOUKH" 1 Bbubmmoreka [TOK
MPOXOIVIIIEH Hepes Ane Tom https://m.edso0.ru/6054b8cl
5 'YpaBHEHHE TIIOCKOCTH, HOpMaJlb, 1 Bu6anoreka LIOK
ypaBHEHHE TUTOCKOCTH B OTPE3KaAX https://m.edso0.ru/188f6216
6 'YpaBHEHHUE III0CKOCTH, HOPMAaJlb, 1 Bu6mmoreka LIOK
ypaBHEHHUE TUIOCKOCTH B OTPE3Kax https://m.edsoo.ru/016e25eb
buomoreka LIOK
7 BexTopHOe nmpon3BenieHne 1
KTOPHOC TIPOTBBCACHH https://m.edsoo.ru/c94ba09b
3 UlnHeliHbIe HEpaBEHCTBA, TMHEHHOE 1 bub6mnorexa LIOK
MporpaMMHUpPOBaHHE https://m.edsoo.ru/897dd3b2
9 UInHeiiHble HEPaBEHCTBA, IMHEHHOE 1 bubanorexa LIOK
MpOrpaMMHUpPOBaHHE https://m.edsoo.ru/1468bab3




AHATHTHIECKHE METOIBI pacuéTa

10 yTJ1a MeXIy MPSIMBIMUA B MHOTOTPaHHHKAX bubnnorexa LIOK
https://m.edsoo.ru/Obde1be8
AHaTUTUYECKHE METOABI pacuéTa yria
11 MEXy TIOCKOCTSIMU B MHOTOTPaHHHUKAX bubmiorexa LIOK
Y P https://m.edsoo.ru/3cef10e5

12 @DopMyna pacCTOSAHHUS OT TOYKH 10 bu6mmorexa LIOK
[UTOCKOCTH B KOOPIHHATAX https://m.edso0.ru/0b136158

13 Haxosxaenue paccTOsIHUN OT TOYKH JI0 Bu6nuorexa LIOK
[UIOCKOCTH B Ky0Oe https://m.edsoo.ru/26a03fb7
Haxosx1eHue pacCTOSHUMA OT TOUKH 10

14 IJIOCKOCTH B IIPaBUJIbLHOM Bbubanorexa [IOK
nupamuze https://m.eds00.ru/5513d87b

15 Konrtponbnas pabota Bu6nuorexa LIOK
" AHaTUTHYeCKas reoMeTpus’” https://m.edsoo.ru/d189bde2

16 CeueHnst MHOTOTPAaHHHUKOB: bu6mmorexa LIOK
CTaHIapTHbIE MHOTOIPAHHHKH https://m.edsoo.ru/810cfleb

17 CedeHus1 MHOTOTPaHHHKOB: METO/ CJIC/IOB Bu6amnoreka LIOK

https://m.edsoo.ru/4a33a8ab
CeveHust MHOTOTPaHHHUKOB!

18 CTaHJIapTHBIE TIJIOCKOCTH, bubmmoreka [IOK
rnepeceueHns NpsMBIX U https://m.edsoo.ru/5caefclb
[JIOCKOCTEN

19 ITapamnenpHble TPAMBIE U INIOCKOCTH: Bu6muorexa LIOK
nmapasuielIbHbIe CeUeHHUS https://m.edso0.ru/23f4f089

20 [TapamienbHble NPSMBIE U IIJIOCKOCTH: bubanorexa LIOK

pacy€T OTHOILLICHUN

https://m.edsoo.ru/dee379eb




[TapannenbHbIe NpsSIMbIE U

21 [IOCKOCTH: YTJIbI MEXKTY bubamorexa LIOK
https://m.edsoo.ru/a28fd74e

CKPEIIUBAIOITUMUCS MPSIMBIMU
[eprieHqUKyISApHBIE IPSIMBIE U
MIOCKOCTH: CTaHAAapPTHEIE Taphl

29 MEPIEHAUKYIISPHBIX IIJIOCKOCTEN U bubmumoreka [IOK
MPSIMBIX, CHMMETPHH https://m.edso00.ru/5a827900
MHOTOTPaHHUKOB
[leprieHqUKYyIApHBIE TPSIMBIE H

23 IJIOCKOCTH: TEOPEMa O Tpex bubnnorexa LIOK

P P https://m.edsoo.ru/d3alfe30

MePIIEHINKYIISApax
[eprieHUKyIIpHBIC MPSIMBIC U

24 [JIOCKOCTH: BEIYUCIICHUS JUIMH B bubmorexa LIOK

https://m.edsoo.ru/48db7058

MHOT'OIpaHHUKaX
TToBTOpeHue: mIomaim

25 MHOTOYTOJIBHHUKOB, ()OPMYIIBI JUIS brbmiorexa LIOK

e - (opMysIer 4 https://m.edsoo.ru/725effc4

rIomiaaei, CooOpaskeHus OA00HUs
TToBTOpeHue: mIomaim

26 MHOTOYTOJIBHHUKOB, (DOPMYIIBI JUIS brbmiorexa LIOK

e - (opMysIer 4 https://m.edsoo.ru/8efbe78e

rIomianei, CoooOpaskeHus OA00HUs
[MoBTOpeHMe: TUTOIIA TN

27 MHOTOYTOJIBHHKOB, (DOPMYIIBI 715 Bubanorexa IIOK
ruIoIaae, CooOpaXKeHHs TOI00HS https://m.edsoo.ru/77c22fc5
[Mnomanu ceueHuii

- MHOTOTPaHHUKOB: TUTOIIA I Bubmorexa [[OK

[MOBEPXHOCTEH, pa3pe3aHus Ha
"gacTH, COOOpaKeHUs Mo100us

https://m.edsoo.ru/1780ba5d




TImomanyu ceueHui
MHOTOTPAaHHHUKOB: TUTOIIAIH

HaKJIOHHOU
MPU3MBI

29 IMOBEPXHOCTEH, pa3pe3aHus Ha brbmmorexa LIOK
p > Pasp https://m.edsoo.ru/078cd184
"MacTH, COOOpasKeHHSI TTOT00HS
KontponbHas padbora "IloBTopenue:
30 MHOTOTPaHHUKH, buomuroreka LIOK
CCYCHUSI MHOTOTPaHHUKOB" https://m.edsoo.ru/7491efe0
31 O06bEéM Tena. O6beM NPsIMOYTOIBHOTO Bub6amnoreka LIOK
Mmapaieeune1a https://m.edsoo.ru/4dffda97
Bamaun 00 ynBoeHUH Ky0a, 0
32 KBaapaType Ky0a; 0 TPUCEKITUH yTia Bubmiorexa LIOK
APATYPE YDA O TPHECKINI YT https://m.edsoo.ru/74b2ad91
CrepeoMeTpuUuecKue 3a1auu,
33 CBSI3aHHBIE ¢ 00BEMOM MPSIMOYTOJILHOTO brbmoreka [IOK
https://m.edsoo.ru/ec24dfc2
napauiesenunesaa
[MpuknaaHbie 3a7a4K, CBI3aHHbIC C
34 BBIYMCIECHHEM 00BEMA buonurorexa LIOK
OPSIMOYTOJILHOTO MapajiieieuIea https://m.edsoo.ru/f465d10e
.. N buomrorexa LIOK
35 OO0BEM MPSMOI TIPHU3MBI
P p https://m.edsoo.ru/0341bc2b
CrepeomeTpuyecKue 3a/1a4Hu,
36 CBSI3aHHBIC C BEIYUCICHUEM bubmiorexa LIOK
" . https://m.edsoo.ru/bed12a43
00BEMOB MTPSIMO MTPU3MBI
37 [MpukamHbIe 3a/1a4H, CBSI3aHHBIE C Bu6mmoreka [IOK
00BEMOM TIPSIMO TIPU3MBI https://m.edsoo.ru/bc15f7f2
Brerurcnenre 00bEMOB TEI € TTOMOIIBIO
28 onpenenéHroro uarerpaina. Oobém BuGmmorexa LOK

https://m.edsoo.ru/6054b8c1




Brranciaenne 006EMOB TET C

00pa3yoIue HUIHHIPHISCKON

MOBEPXHOCTH

39 MOMOIIBIO OIPEAEIEHHOrO HHTErPAIa. brbmiorexa LIOK
. https://m.eds00.ru/188f6216
O6BEM upaMUAbI
dopmyrna 06béMa upamuabl. OTHOIIIEHE
40 00BEMOB IMUPaMUJ C OOIITUM YTIIOM bubmorexa LJOK
bania iy https://m.edsoo.ru/016e25eb
dopmyna 06bEMa THPAMUIIBL.
41 OTHOLTeHHE 00HEMOB MUPAMHJL C OOIIHM brbmiorexa LIOK
https://m.edsoo.ru/c94ba09b
YTJIIOM
CrepeoMeTpUYECKHE 3a/1au, CBI3aHHBIC C
A2 00BEMaMH HAKJIOHHOM TPHU3MBEI bubnnorexa LIOK
P https://m.eds00.ru/897dd3b2
43 CrepeoMeTpUUeCKHE 3a/1a4H, CBSI3aHHEIE C buomuorexa LIOK
00BEMaMH TUPaMUJIbI https://m.edsoo.ru/1468bab3
[Mpuxmamase 3agauu 1o Teme "O0BEMBI
A4 en', CBsI3aHHbIE ¢ 00BEMOM HAKIIOHHOM buGnuorexa LIOK
e, CBASAHHRL PEMOM HAICTOHHOM https://m.edsoo.ru/Obdelbe8
MPU3MBI
ITpuxnagHbie 3a1a4u 110 TEME
45 "O6BEMBI Te", CBA3aHHBIE C 00BEMOM bubsmorexa [IOK
https://m.edso0.ru/3cefl10e5
MUpaMUuabI
[Mpumenenne o6BEMOB.
46 BrruucieHue pacCTOSHUS 10 bubmiorexa LIOK
P s https://m.eds00.ru/0b136158
MI0CKOCTH
47 KontponbHas padota "O0béM Bubinorexa LIOK
MHOTOrpaHHHKA" https://m.edsoo.ru/26a03fb7
nnuHIpryecKas MOBEPXHOCTD,
48 bu6nmmoreka [IOK

https://m.edso0.ru/5513d87b




HMumuaap. psimoii kpyroBoi

49 murHap. [Inomanp moBepxXHOCTH bubnnorexa LIOK
P P https://m.edsoo.ru/d189bde2
TAHAPA
Konunueckas MOBEPXHOCTb,
50 o0pa3zyromue KOHUYECKOM bubmiorexa LIOK
pasyiom https://m.edsoo.ru/810cfleb
rnoBepxHocTu. Konyc
CeueHune KOHyca IJIOCKOCTHIO,
51 NapasIeabHOH IIOCKOCTH brbmiorexa LIOK
https://m.edsoo.ru/4a33a8ab
OCHOBaHUS
59 'Y ceuéHHbIi KOHyC. I300pakeHre KOHYCOB Bu6mmorexa LIOK
M yCEUEHHBIX KOHYCOB https://m.edsoo.ru/5caefclb
53 [Tomanb 60KOBOH MOBEPXHOCTH U MTOTHOM Bu6mmoreka LIOK
MOBEPXHOCTH KOHYyCa https://m.edsoo.ru/23f4f089
54 [Tomaab 60KOBOH MOBEPXHOCTH U MTOTHOM Bubinorexa LIOK
MOBEPXHOCTH KOHYyCa https://m.edsoo.ru/dee379eb
CrepeoMeTpuyecKue 3a1auu Ha
- AOKA3ATENLCTBO H BHIYHCIICHHE, Bu6morexa LIOK
FOCTPOCHHEM CCUCHHMH LMIMHAPA, https://m.edsoo.ru/a28fd74e
KOHYyCa ]
CrepeoMeTpuyecKue 3a1auu Ha
56 MOKa3aTeNLCTBO U BHIYUCIICHUE, Bu6nuorexa [LIOK
MOCTPOCHNEM CEUCHUH IIIMHAPA, KOHYyCca https://m.edso0.ru/5a827900
57 [TpukiagHble 3a8a4H, CBSI3aHHBIE C bu6mmorexa LIOK
IATHHIPOM https://m.edsoo.ru/d3alfe30
5g [TpuknagHbie 3aAa4u, CBSI3aHHBIE C bubomoreka LIOK

LAJTMHIPOM

https://m.edsoo.ru/48db7058




buomuroreka LIOK

59 Cdepa u ma
Qep P https://m.edsoo.ru/725effc4
[epeceuenwe ceps 1 mapa c

60 rockocthio. Kacanue mapa u buomuroreka LIOK
cepsl IOCKOCTHI0. By u https://m.edsoo.ru/8efbe78e
n300pakeHue mapa
[Nepeceuenne cdepsl u mapa c

61 n(JiI)OCKOCTL}oI.( Kaca}gle mapa Hu Bu6morexa IIOK
COCPBI IIOCKOCTBIO. B 1 https://m.edsoo.ru/77c22fc5
n300pakeHue mapa

62 'Ypasuenue chepsl. [Lnomanb Bu6nuorexa LIOK
cdepbl U e€ yacreit https://m.edsoo.ru/1780ba5d

bubnnoreka [IOK

63 CummeTpust chepel i mapa https://m.edsoo.ru/078cd184
CrepeomeTpudeckre  3amaydl  Ha
MOKa3aTeIbCTBO M BBIYUCIICHUE,

64 CBs3aHHBIE CO cCQepoil u mapom, Bbubanorexa [IOK
MOCTPOSHHUEM UX CEYECHHI https://m.edsoo.ru/7491efe0
MIOCKOCTBIO
CrepeomeTpuueckue  3aadd  Ha
MOKa3aTeJIbCTBO M BBIYUCIICHUE,

65 CBS3aHHBIE CO cdepoil W Mmapowm, Bbu6mmoreka [TOK
IMOCTPOCHUEM MX CEUCHUH https://m.edsoo.ru/4dffda97
IIOCKOCTBIO

66 [puknaaHbie 3a1a41, CBA3aHHBIE CO Bu6nuorexa LIOK
chepoii u mapom https://m.edsoo.ru/74b2ad91

67 [ToBTOpEHME: OKPY>KHOCTD Ha MJIIOCKOCTH, bubanoreka [IOK

BBIYHCJICHUS B

https://m.edsoo.ru/ec24dfc2




OKPY>XHOCTH, CTaHJAPTHBIC

moxoous

Pa3nuaHbIe KOMOWHAIIMY TS BPAIICHUS 1

CrepeoMeTpuUecKue 3a/1a4H,
CBSI3aHHBIC C BRIYUCIICHUEM

68 bu6nnoreka LIOK
MHOTOTPaHHHUKOB https://m.edsoo.ru/f465d10e
69 Bagauu o Teme "Tena u Bubnorexa LIOK
MMOBEPXHOCTH BpaIeHHs" https://m.edsoo.ru/0341bc2b
20 3anaun o TeMe "Tena u Bubinorexa LIOK
MOBEPXHOCTH BparieHus" https://m.edsoo.ru/bed12a43
71 KonTponbHas pabota "Tenau Bub6amnoreka LIOK
MOBEPXHOCTH BpaIleHUs" https://m.edsoo.ru/bc15f7f2
79 O0BéM nuuHapa. Teopema 00 00bEME Bu6nuorexa LIOK
PSMOTO IIUITHHIPA https://m.edso0.ru/6054b8c1
Brrarcnenre 00bEMOB TeIl C TOMOIIBIO
73 ONPeACIEHHOTO Bbubanorexa [IOK
uaTerpana. O0bpEM KoHyca https://m.edso0.ru/188f6216
74 [Tormanm 60KOBO¥ M TIOTHOM MTOBEPXHOCTH Bu6mmoreka LIOK
KOHYyca https://m.edsoo.ru/016e25eb
CrepeomeTpuyecKue 3a/1a4Hu,
75 CBsI3aHHBIE C BBIUUCICHUEM bubmnoreka [IOK
00BEMOB IIIITHHPA, KOHyCa https://m.edsoo.ru/c94ba09b
ITpuxnagHbie 3aJ1a4u 10 TEME
76 "OGBE butnuoreka [IOK
peNbLE Hfom?m https://m.edso0.ru/897dd3b2
MOBEPXHOCTEH Tel
OOBEM 11apa 1 MIapoBOTO CEKTOPA.
Teopema 06 00BpEme miapa.
77 [Tommank cdepsl. bu6nmmoreka [IOK

https://m.edsoo.ru/1468bab3




00BEMOB IIapa, MAPOBOr0 CETMEHTA

1 IIapOBOI'0 CCKTOPa

[MpukmagHbIe 3202491 IO TEME
"O0BEMEI TEN", CBA3aHHEIE C
00BEMOM TI1apa U TUIOIIAIHI0

78 cdepbl. COOTHOIICHHS MEXKTY EH6H_HOTeKa LOK
IUTOMA/SIMHE TTOBEPXHOCTEH I ttps://m.edsoo.ru/Obdelbe8
00BEMaMH MOTOOHBIX Tl
[MomoOHbIE Tena B TPOCTPAHCTRBE.

M3menenue 00bEMa mpu OO0 H.
CrepeoMeTpuiecKue 3a1auu, CBI3aHHbIE 6

79 C BHIYHCIIEHHEM 0OBEMOB Te U ]hSH foTeKa LOK ;
IITomaneit ttps://m.edsoo.ru/3cef10e5
MOBEPXHOCTEN
KonTponbHas pabdora "[lnomanu

30 IMOBEPXHOCTH ¥ 00BEMBI KPYTIIBIX Bbu6mmoreka [TOK
ren” https://m.edso00.ru/0b136158
JIBrkenus npoctpancTBa. OToOpaxkeHusl.

a1 I[BI{)I(@HI/ISI u paBeHSTBO ¢uryp. Obuue BuGmmotexa LOK
CBOMCTRA JIBIACHUH https://m.eds00.ru/26a03fh7
Buabl ABM>KEHU: apaieabHbId

80 MepeHoC, IIEHTPAITbHAS CHMMETPHS, Bubimnorexa LIOK
3epKajbHasi CAMMETPHs, IOBOPOT BOKPYT https://m.eds00.ru/5513d87b
MpsIMOM

83 [Mpeo6pasoBanus noxodus. Ilpsamas u Bu6mmoreka [IOK
chepa Ditnepa https://m.edsoo.ru/d189bde2

84 eomeTpuyeckue 3aa4u Ha IPUMEHEHHE Bu6mmoreka [IOK

JABHXKXCHUA

https://m.edsoo.ru/810cfleb




KonTtponbHas padota "BekTopsl B

MHOrOrpaHHuKa"

85 bubmnoreka LIOK
mpocTpaHcTee" https://m.edsoo.ru/4a33a8ab
Oo6o0marormee mopTopeHue 11 monHsTHIA 1
MeTo/10B Kypca reomerpun 10—11 knaccos,
crcTeMaTU3alisl 3HAHUH:

86 "[TapamiensHOCTh MPSMBIX U bubnnorexa LIOK
ITOCKOCTEi B IPOCTPAHCTBE" https://m.edsoo.ru/5caefclb
O6o06maromiee moToperue 11 morsTrii u
MeToAO0B Kypca reomerpun 10—11 kiaccos,

87 CHUCTeMaTHU3alus 3HaHUH bubnnoreka [IOK
"BekTopsI B mpocTpaHcTBe" https://m.edso0.ru/23f4f089
O6o06marormiee moropeHue 11 morsTHii u
MeToJ10B Kypca reomerpun 10—11 knaccos,

88 cUCTeMaTHU3alus 3HaHUH bubnnoreka LIOK
"BekTops! B mpocTpaHcTae" https://m.edsoo.ru/dee379eb
O6o06maromiee moBroperne 11 moHsATHIA 1
MeToJ10B Kypca reomerpun 10—11 knaccos,

39 cucreMarusanus 3Hauuii: "O0beM bubnnorexa [IOK
MHOTOTpaHHHUKA" https://m.edsoo.ru/a28fd74e
O6o0matoiee nosropenue 11 noHsTHi 1
MeTo10B Kypca reomerpun 10—11 kmaccos,

90 cucreMarusanus 3Hauuii: "Oo0beM bu6mmoreka [IOK

https://m.edsoo.ru/5a827900




MeTOZ0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMATU3AIUS 3HAHUI:

Oo6o6mmaromee noproperue 11 mousaTuii u

HAayKH U €€ poJib B pa3BUTHUU

91 "T101Ia a1 TOBEPXHOCTHU U 00BEMBI BH6H_HOTeKa LOK
KpyTITBIX Ten" https://m.edsoo.ru/d3alfe30
O6o0matomee nopropenue 11 noHsTHI U
MeTOoJIOB Kypca reoMmetpun 10-11
KJIACCOB, CUCTEMATU3AIUS 3HAHUIA:

92 "[Tnomany moBEpXHOCTH U 00BEMBI EH@]_I/’I/OTCT HOK/48db7058
KPYTJIBIX rer" ttps://m.edsoo.ru

93 HTorosast KOHTpobHAs paboTa ﬁgg;2$232£?57 o5effcd

94 Hrorosas KOHTpOJILHAsS paboTa Egg;;;(gzléi(%?uK/Befbeme

95 [ToBTOpeHme, 0600IICHIE 1 bubnnoreka LIOK
CHCTEMATH3aIis 3HAHHUIA https://m.edsoo.ru/77c22fc5
McTopus pa3sBUTHS CTEPEOMETPHH KaK

% HAYKW U €€ pOJib B Pa3BUTHH Bu6morexa IIOK
COBPCMCHHDIX HIKCHEPHBIX H https://m.edso00.ru/1780ba5d
KOMITBFOTEPHBIX TEXHOIOTHIA
McTopus pa3sBUTHS CTEPEOMETPUH Kak
HayK{ U €€ posib B pa3BUTHU BuGniorexa LIOK

o7 COBDEMCHITLIX MIDKEHEPHAIX 1 https://m.edsoo.ru/078cd184
KOMITBFOTEPHBIX TEXHOJIOTUH — :

98 McTopus pasBUTHS CTEPEOMETPUH KaK Bub6imnorexa LIOK

https://m.edsoo.ru/7491efe0




COBPEMCHHBIX MHXXCHCPHBIX U

KOMITBIOTCPHBIX TEXHOJIOT 5174

HcTopus pa3BUTHUS CTEPEOMETPUU Kak

99 HayKH U €€ poJib B pa3BUTHU 1 Bbubmmoreka [TOK
COBPEMEHHbBIX HHKEHEPHBIX U https://m.edsoo.ru/4dffda97
KOMITBIOTEPHBIX TEXHOJIOTHI
Vctopust pa3BUTHS CTEPEOMETPHU KaK

100 conpeventax wnxcrepib 1 1 utmiorexa LIOK

P PHBX https://m.edsoo.ru/74b2ad91
KOMITBIOTCPHBIX TCXHOJIOT'MU
Vctopust pa3BUTHS CTEPEOMETPHU KaK
101 conpeventax nxcriepisns 1 1 buGmorera LIOK
P PHBIX https.//m.edsoo.ru/ec24dfc2
KOMITBIOTCPHBIX TCXHOJIOT'MU
Victopust pa3BUTHS CTEPEOMETPHU KaKk
102 conpeventax nxcriepis 1 1 buGaorera LIOK
P DHBX https://m.edsoo.ru/f465d10e
KOMITBIOTCPHBIX TCXHOJIOT'MU
OBIIEE KOJIMYECTBO YACOB I10 102

MPOI'PAMME




IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA30OBATEJLHOM ITPOI'PAMMBI (10 kaacc)

Kon nposepsiemoro .
I[IpoBepsieMble MPeIMETHbIE Pe3yJIbTATHI 0CBOCHHSI 0CHOBHOIH
pe3yIbTaTa 00pa3oBaTebHOli IPOrPaMMbI CPeIHero 0611ero 00pa3oBaHus
7 ["eomeTpus

7.1 OmepupoBaTh NOHITHSIMH: TOUKA, IIPSMasi, INIOCKOCTh

79 [TpUMEHSITh aKCHOMBI CTEPEOMETPUH M CIICACTBHUS U3 HUX TPH PEIICHUN
FEOMETPHUYECKHX 3214

73 OrneprpoBaTh MOHATHSAMH: NAPAICTHPHOCTh U TMEPICHIUKYISIPHOCTD MPSIMBIX U
[JIOCKOCTEM

74 Knaccuguiupoath B3aMMHOE PACIIONIOXKEHHE MPSMBIX U IUIOCKOCTEH B
MPOCTPAHCTRE
OneprpoBaTh MOHATHAMU: JABYTPAaHHBIH Yroj, TpaHH OBYTPAaHHOTO yria, pedpo

7.5 MBYTpaHHOTO yIJia, JUHEHHBI yrol JBYIPaHHOTO VIyia, TpajycHas Mepa
ITBYTpaHHOTO yTJia

76 OneprpoBaTh MOHATUSMHU: MHOTOTPAaHHUK, BBINYKJIBIH M HEBBITYKIBII
IMHOI'OI'paHHUK, 3JICMCHTBI MHOT'OI'paHHHKA, HpaBI/IJ'IBHI)II\/'I MHOT'OI'paHHUK

77 IPacrmo3naBaTh OCHOBHBIE BUIbI MHOI'OI'PaHHUKOB (HI/IpaMI/IIla, Impusma,
MPSIMOYTOJILHBIN TMapajuieenume, Kyo)
KnaccuunupoBaTh MHOTOTPAaHHUKH, BBIOHpAsk OCHOBAaHWS JUIS KiacCH(pHUKAIUH
(BBIIYKJIbIE M HEBBIMYKJIbIE MHOTOIPAHHUKH, MPaBUIbHBIC MHOTOTPaHHHUKH,

78 IPpAMBIC 158 HAKJIOHHBIC IIPpHU3MBbI,
MapauIeIICTINIIC hI)

7 9 OHepI/IpOBaTB MHOTOIpaHHUKOB MMOHATUAMM: CEKYylIas MIOCKOCTb, CCHCHUE

710 OOBSICHATD MPUHIIATIBI MOCTPOCHHUS CCUCHUI  MHOTOTPAHHHKOBR,
MCTIOJB3YSl METO/I CIIE/IOB
CTpOI/ITB CCUYCHUA MHOT'OI'paHHHUKOB METOJ0OM CJICIOB, BBIITIOJIHATH

7.11 (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYD:
BUJ] CBEPXY, COOKY, CHU3Y
IPemats 3aga4d Ha HaXO0XJACHUC TCOMETPHUYCCKHUX BCIWYHH I10 o6pa3uaM 501050
QITOPUTMAM, TPUMEHSS W3BECTHBIC AHAIUTHYCCKHE METOMbI IPU PEIICHUH

712 CTaHIAPTHBIX MATEMATHUCCKUX 3a/1a4 HA BBHIYHCICHUE PACCTOSHUNA MEXIY JBYMS
TOYKaMH, OT TOYKH O0 HpﬂMOﬁ, OT TOYKHUIO
MIOCKOCTH, MEXK/TY CKPEIUBAIOIIIMMUCS MTPIMBIMH

713 Perrath 3a1aun Ha HAXOXICHHE TEOMETPUICCKUX BEJMUYKH 0 00pasiiam Hiu
QITOPUTMAM, MPUMEHSSI M3BECTHBIC AHATMTHYCCKHE METOJbI MPU




[pEIICHNN CTAaHAAPTHBIX MAaTeMaTHYCCKUX 3a7ad Ha BBHIYMCIICHHE YTJIOB
MEXIy CKpPEIIMBAIOIINMUCS TPAMBIMH, MEXKIY MPSIMON ¥ IIOCKOCTHIO, MEXKTY
TUIOCKOCTSIMH, IBYTPAaHHBIX YTIIOB

7.14

Bbraucnsath 00bEMBI W IUIOMIAAW IMOBEPXHOCTEH MHOTOTPAHHUKOB (MPHU3MAa,
nmupaMyga) ¢ [PUMCHEHHEM (OPMYJ, BBIUMCISTH COOTHOUICHHS MEXKIY
TIOIIAIMU MTOBEPXHOCTEH, 00BéMaMu TOTOOHBIX

MHOTOTPAaHHUKOB

7.15

OHCpI/IpOBaTI) NOHATHAMU: CUMMCTPUA B MNPOCTPAHCTBC, LNECHTP, OCb U INIOCKOCTH
CUMMCETpPHUH, HECHTP, OCh U INIOCKOCTh CUMMCTPUU (bI/II‘prI

7.16

Wzpnekats, TpeoOpa3oBbIBaTh W HHTEPIPETHPOBATh  HHOOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUIECKHUX (PUTypax, MPEACTAaBICHHYIO Ha YepTexax U
[PUCYHKAX

7.17

[IpumeHsTh TeoMeTpuuecKue (haKThl AJS PEIICHHUS CTEPEOMETPUUYECKUX
3ajad, MPEAIoNAralolIuX HECKOJIbKO IIaroB pEIIeHHs, €CIU yCIOBUSL
NPYMEHEHUS 3a/1aHbl B ABHOU (opMe

7.18

IIpumeHnsTH IIPOCTEMIINE  MPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMEI ITPU PECIICHUN CTCPCOMECTPUUCCKHUX 3a1av

7.19

[TpuBOIUTH MPUMEPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE M KHU3HH,

[paCrio3HaBaThb IMPOABJIICHHUE 3aKOHOB I'€OMETPUUN B UCKYCCTBE

7.20

[TpuMeHSITh OJTyYCHHBIC 3HAHUS Ha MMPAKTUKE: aHATU3UPOBATh PEabHBIC CHUTYaIInH
U TPUMEHSTh M3YYCHHBIC TIOHATHS B MPOIECCE TOMCKA PEIICHHUS MaTeMAaTHYECKH
c(hopMyJIMPOBAaHHOW MPOOIEMBI, MOJCIUPOBATh PEATbHBIC CUTYAIlUHM Ha S3bIKE
reOMETPHH,  HCCJIEJOBaTh  IMOCTPOCHHBIE  MOJCIM C  HCIOJIb30BaHHEM
rEOMETPUYCCKHX MOHSTHI U TEOpeM, almapaTa aireOpbl, peliaTh MPAKTHYCCKUE
3aja4yM, CBSA3aHHBIC C HAXOXKICHHUEM

reOMETPHUYECKHX BETHUNH

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA (10 knacc)

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Kon
7 [[eomerpus
OCHOBHBIE TOHATHUSI cTepeoMeTpuH. Touka, mpsmas, IIOCKOCTh, MpocTpaHcTBO. lloHsTHe 00
7.1 @AKCHOMATHYECKOM IIOCTPOEHHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH

1 CIICACTBUA U3 HUX




7.2

B3anMHOE pacmonokeHHe MpSIMbIX B TIPOCTPAHCTBE: MeEpEeceKaloNIuecs, MapaieibHble |
CKpEIIMBAIONIMEC MpsMbie. [lapalienbHOCTh MPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE:
mapajyie bHbIe TPSAMBIE B MPOCTPAHCTBE, MAPAUICTBHOCTh TPEX MPSIMBIX, MapaLIeTbHOCTh
MPSIMOM W TUIOCKOCTH. YTJIBIC COHANPABICHHBIMH CTOPOHAMM, YTOJ MEXIY NPSMBIMH B
mpoctpancTBe. [lapauienbHOCTh  TUIOCKOCTEW:  MapajjielibHbIe  IUIOCKOCTH, CBOWCTBA
mapajyieabHBIX TUIOCKOCTel. [IpocTeiiiiiie MPOCTpaHCTBEHHbIE (UTYphl HA TUIOCKOCTH:
TeTpas’p,

KyO, mapasuieNenurie]], IOCTPOCHUE CCUCHUI

7.3

[lepnieHIUKYISIPHOCTE NPSAMOM M MJIOCKOCTH: NMEPIEHAUKYISPHBIE MpPSIMbIE B IPOCTPAHCTBE,
MpsiMble TapayjieNbHble W MEePHNEHANKYISPHBIE K IUIOCKOCTH, MPU3HAK MEPHEHIUKYIIPHOCTH
OpsIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMOW TNEpPHeHIUKYISIPHOW IUIOCKOCTH. YTJBI B
[IPOCTPAHCTBE: YroJl MEXAYy MNpsSMOH M IJIOCKOCTBIO, OBYTPAHHBIM YroJ, JTUHEHHBIA Yro
BYTpaHHOTO yrua. llepneHauKymnsp W HakJIOHHBIE: PACCTOSIHME OT TOYKU JI0 IUIOCKOCTH,
[pacCTOSIHUE OT MPSIMOH [0 TIIOCKOCTH, IPOeKIus GUrypbl Ha TIOCKOCTh. [leprneH Ky IapHOCT
[UIOCKOCTEH: MPU3HAK NEPIICHANKYIIPHOCTH ABYX

m1ockocteil. TeopeMa o TpEX MepneHANKYIIIpax

7.4

IToHsiTUE MHOTOTpaHHUKA, OCHOBHBIE AJIEMEHTHl MHOTOTPAaHHUKA, BBIMYKJIbIE M HEBBITYKJIbIE
MHOTOPaHHUKH, pa3BEPTKA MHOrorpaHHuka. [Ipusma: N-yroiapHas npu3Ma, TpaHd U OCHOBaHUS
MpU3MBI, TpsAMas W HAKJIOHHAs TPU3MBL, OOKOBas H TIOJMHAs TIOBEPXHOCTh TIPU3MBL.
[Tapannenenunen, TpAMOYTOJIbHBINA NapaielienUnea U ero cBoicTra. [lupamuaa: N-yronbHas
MupaMuja, TpaHU W OCHOBaHHE NHPAaMHUIBI, OOKOBas W TIOJIHAS TOBEPXHOCTh IMHUPAMHUIBI,
[paBUJIbHAsT W YCEUEHHAs NUpaMula. OJEMEHThl NpU3Mbl M nupamuibl. lIpaBuibHbIE
MHOTOIPAHHUKU: MOHSATUE MPaBUIBHOTO MHOTOTPAHHUKA, NpaBWIbHASA OpU3Ma U MpaBUIbHAS
MupaMuja, MpaBuiibHAs TPEYToidbHas MMpaMuia U IPABWILHBINA TeTpadp, Kyo. [IpeacrapneHue
0 MPaBUJIBHBIX MHOTOTPAaHHUKAX: OKTa’lp, NOAEKa’aAp U ukoca’dnpyrue CedeHus

MPU3MBbI U TMPAMUIBI

7.5

CI/IMMeTpI/ISI B IIPOCTPAHCTBEC: CUMMETPUA OTHOCHUTCIILHO TOYKH, HpHMOﬁ, IJIOCKOCTHU. DJIEMEHTHI

CUMMCTPHU B [TUpaMHUax, MapajlICICuIeaax, NpaBuJIbHbIX MHOI'OI'PaHHHUKAX

7.6

BrlunciieHre 3JeMEHTOB MHOTOTPaHHUKOB: péOpa, auaroHanu, yribel. [nomans G0koBoi
[IOBEPXHOCTU M IIOJIHOM ITOBEPXHOCTH IPSIMOM  IIPU3MBI, IUIOIIAJb
OCHOBaHMI, TeopeMa 0 OOKOBOH MOBEPXHOCTH NpsMOi mpu3Mbl. [1nomians 00KoBOM
[TIOBEPXHOCTU M IIOBEPXHOCTH IPABWIBHONW IUPAMMIBI, TEOPEMA O IUIOMAAU YCEYEHHOU
nupamuiel. [lorsTre 06 00béMe. O0bEM MUPaMUIbI, TPU3MBI

7.7

[Mono6HbIe Tena B mpocTpancTBe. COOTHOMICHHUS MEXY TUIOMIAIIMH TOBEPXHOCTEH, 00hEMaMu
MOJOOHBIX TEN




MMPOBEPSIEMBIE TPEGOBAHUSA K PE3YJIBTATAM OCBOEHUSA OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI (11 kaace)

Kon mpoBepsieMoro .
pesyibTaTa I[MpoBepsieMble npe/MeTHbIE Pe3yIbTaTHI 0CBOCHHS 0CHOBHOI
00pa3oBaTe/IbHOI MPOrPaMMBbI CPeTHEro 00111ero 00pa3oBaHMsI
6 ['eomeTpust
OnepupoBaTh  MOHATHAMHU: I[HJIUHAPUYCCKAs IOBEPXHOCTh, 00Opa3yromue
6.1 ATHHAPHYECKON MOBEPXHOCTH, IIMIHHP, KOHMIECKask IOBEPXHOCTh, 00pa3yrolue
KOHUYECKON TTOBEPXHOCTH, KOHYC, c(hepruecKas OBEPXHOCTh
6.2 Pacmio3naBaTh Tena BpameHus (IIUIHHAP, KOHYC, cdepa u 1ap)
6.3 OOBACHATH CIIOCOOBI IOYUYESHHS TEJ BPALICHHUS
6.4 KnaccuguiupoBath B3aUMHOE PACIIOIOKEHUE chephl U IIIOCKOCTH
OnepupoBaTh TOHATUSAMU: IIAPOBOM CErMEHT, OCHOBAaHHE CETMEHTA,
6.5 BBICOTa CETMEHTA, IIAPOBOW CIJIOW, OCHOBAaHHE IIAPOBOTO CIIOSI, BBICOTA MIAPOBOTO
CJI051, IIAPOBOM CEKTOP
6.6 Bbauciisite 00bEMBI W IUIOIIAJAM  ITOBEPXHOCTEH TEJl  BpAILCHUS,
' FEOMETPHUUCCKHUX TeJ ¢ IPUMEHEHHEM (POpPMYIT
OnepupoBarh MOHITUSMH: MHOTOTPaHHUK, BIMCAHHBIA B cdepy u
6.7 OTHMCAHHBINA OKOJIO chepbl, chepa, BIIMCcaHHAs B MHOTOIPAHHUK WJIH TEJIO
BpaIICHUS
6.8 IBBIUUCIISTE COOTHOIICHHS MEXK/TY TUIOMIASIMU MTOBEPXHOCTEH 1 00bEMaMHU
IMOXOOHBIX TE
6.9 IM300paxath u3y4yaeMble (QUTYPBI OT PYKH U C MPUMEHEHHEM IMPOCTHIX
' MEPTEKHBIX HHCTPYMEHTOB
BBITIONHATE (BBIHOCHBIC) IUIOCKHUE YEPTEKU U3 PHCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpXY, COOKY, CHH3Y; CTPOUTH CEUCHHS Tell BpAIlCHUS
3BnekaTh, HMHTEPHPETHPOBATH W NPeoOpPa3OBBIBATH  WHPOPMAIMIO O
6.11 MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, MPEACTABICHHYI Ha YepTekax U
PUCYHKaX
[IpuMeHSTh reoMeTprudeckre (DaKThl JJIS PEIICHUS CTEPEOMETPHUYCCKHUX
6.12 3ajad, MPEAIIOIarafolIuX HECKOIBKO IIAroB PEHICHUs, €CIM YCIOBHS
MPUMEHEHUS 3aaHbl B SBHOH (opme
6.13 OrnepupoBaTh MOHSATUEM: BEKTOP B IPOCTPAHCTBE
BBITIOMHATE IEHCTBUS CJIOKEHHUS BEKTOPOB, BbIUUTAHHMS BEKTOPOB H
6.14 YMHOXKCHHSI BEKTOpa Ha YHCJIO, OOBSACHATh, KAKUMH CBOWCTBAMH OHH
o0iamaroT
6.15 [IpuMeHSTh IPaBUJIO MApaIC/ICIUIICIa IIPH CJIOKEHHUH BEKTOPOB




6.16

OnepupoBaTh MOHATHSIMH: JEKAPTOBBHI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIOJd MEXIY
BEKTOPaMH, CKaJSIPHOE TPOU3BEACHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUTAHAPHBIE
BEKTOPHI

6.17

Haxogutb CyMMY BEKTOPOB H IPOU3BCACHUEC BCKTOpAa Ha YHUCIO, YIoJ MEXKIY
BCKTOpaMH, CKaJLIPHOC TIMPOU3ZBCACHUC, PACKIAAbIBATL BEKTOp 1O JIBYM
HEKOJIJIMHECAPHBIM BEKTOpaM

6.18

3anmaBaTh MIIOCKOCTh YPaBHEHUEM B JEKapTOBOW CHCTEME KOOPAUHAT

6.19

IPemiate mpocTeiiime reoMeTpuIecKre 3aa4i Ha TPUMEHEHHE BEKTOPHO-
KOOPIWHATHOTO METOIa

6.20

Pemrats 3amaun Ha J0KA3aTeIbLCTBO MAaTEMAaTHYECKUX OTHOIICHHH M HAXO0XKICHHE
FCOMETPHUYCCKUX BEJIIMIUH 10 o6pa3uaM WK aJIrOpUTMaM, IIPpUMEHSA HN3BCCTHBIC
METOIbI npu peICHUn CTaHAapTHBIX

MaTEMaTHYCCKHUX 3a1a4

6.21

ITpumeHsTH IIPOCTEMIINE  NPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-

KOMMYHHUKAIIMOHHBIC CUCTEMEI ITPU PECIICHUHN CTCPEOMCTPUUCCKUX 3a/1a4

6.22

IIpuBoAMTE IPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPHUPOJE U KU3HH,
[PacIIO3HABATh NIPOSIBICHUE 3aKOHOB F'€OMETPHUU B HCKYCCTBE

6.23

[TpuMeHSTDH MOJyYeHHbIC 3HAHUS HA MPAKTHKE: aHATU3UPOBATh PEaIbHbIC CUTYAIInH
U TPUMEHSTh M3YYCHHBIC TOHATHS B MPOIECCE TOMCKA PEIICHHUS MaTeMAaTHYECKH
c(hopMyJIMPOBaHHOW MPOOIEMBI, MOJCIUPOBATh PEATbHBIC CUTYAIlUH Ha S3bIKE
FCOMETPUH,  MCCICIOBaTh  IMOCTPOCHHBIC  MOJCIM C  HCIOJIb30BaHHEM
rEOMETPUYCCKHX MOHSTHI U TEOpeM, almapaTa aireOpbl, peliaTh MPaKTHYCCKUE
3a7a4d, CBSI3aHHbIE C HAXOXKICHHEM

TEOMETPHUECKIX BETHUNH




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUS (11 knacc)

Kon [[IpoBepsieMblii 3J1eMEHT COAepPKAHUS
6 ['eomeTpus
L lnnmrHAprYecKas HOBEPXHOCTb, 00pa3yIoIine IMINHIPUIECKON TOBEPXHOCTH, OCh
6.1 |UWIMHApPHYECKOH MOBepXHOCTH. LlunmHap: ocHOBaHUS M OOKOBasi MOBEPXHOCTD,
o0Opas3ymolias u 0Ch, TUIOIIAAb OOKOBOH M TIOJTHOW MIOBEPXHOCTH
KoHnueckass MOBEPXHOCTb, 0Opa3yronie KOHHYECKOH ITOBEPXHOCTH, OCh W BEpIIMHA
6.0 KOHMYECKON MOBepXHOCTH. KOHyc: OCHOBaHME W BepIIMHA, 00pasymomas W oCbh, IUIOMAAb
OOKOBOI! U TTOTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIonue U BBICOTa, OCHOBAHUS U
OOKOBast MOBEPXHOCTh
Cdepa 1 mwap: ueHTp, paguyc, AHaMeTp, II0MAAb TOBEPXHOCTH cdephl. B3anmHoe
6.3  |pacmosnoxkenne chepbl U IIOCKOCTH, KacaTelbHas IIIOCKOCTh K cdepe, miomans chepsl
6.4  |M300pakeHune Ten BpaIleHUs Ha TUIOCKOCTH. Pa3BEépTKa MUIMHIIpa U KOHYyCa
65 KomOuHanuu Ten BpalleHUs: © MHOTOTPaHHUKOB. MHOTOTpaHHHK, OMHCAHHBIA OKOJIO
cdepsbl, chepa, BiMcaHHasi B MHOTOTPAHHUK, WK TEJIO BpaIICHUS
[lorstne 060 o6bpéme. OcHOBHBIE CBOWcTBa 00BEMOB Tenl. Teopema 00 00BEME
6.6 [mpsmoyrospHOro mapamnenenunena ¥ CueACTBHs u3 Heé. OOBEM NLWIMHIPA, KOHyCA.
O6BEM mapa 1 miomajs chepsl
6.7 [TomoGHbIE Tela B TNPOCTPAHCTBE. CooTHomeHUS MEXIy  IUIOIMIAIAMU
MOBEPXHOCTEH, 00BbEMaMU MOTOOHBIX TEI
6.8 Ceuennst nmiMHApa (TTapaJIeNIbHO U TIEPIIEHAMKYJISIPHO OCH), CEUEHHUs] KOHyca
(mapauiebHOE OCHOBAHHIO M IPOXOJSIIee Yepe3 BEPIINHY), CEYSHUS apa
BekTop Ha miIocKkocTH H B mpocTpancTBe. CloXKEeHNE M BBIYUTAHHE BEKTOPOB. Y MHOXCHUE
BEKTOpa Ha 4ucIo. Pa3nokeHne BeKTopa Mo TpéM HEKOMIUIaHAPHBIM BekTopaM.  [IpaBuio
6.9  mapamnenenmmena. Pemrenme 3amad, CBS3AHHBIX €
MPUMEHEHUEM TPaBIIT ICHCTBHI ¢ BEKTOpAMU
[TpsiMoyrosibHast cucTeMa KOOpIMHAT B mpocTpancTBe. Koopaunatel BekTopa. [Ipocreiimme
3aga4d B KOOpIMHATAX. YTOJI MEXIy BekTopamu. CKalspHOE MPOHM3BEICHHE BEKTOPOB.
6.10 Brraucienue YTJIOB MEXKAY MPAMBIMU U TINIOCKOCTAMMU.
KoopanHaTHO-BEKTOPHBINA METOJI ITPU PELICHHH TeOMETPHUECKHX 3a/1a4




PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA»
(YTJIYBJIEHHBIA YPOBEHD)

HOACHUTEJBHASA 3AIIMCKA

YueOHslil Kypc «BeposITHOCTh M CTAaTUCTHKA» YIIyOJIEHHOTO YPOBHS SBISIETCS MPOJODKEHHEM H
pasBUTHEM OJHOMMEHHOTO YYeOHOro Kypca YIIyOJ€HHOTO YPOBHS Ha YPOBHE CpEJHEro OOILEero
oOpazoBaHus. YueOHBI Kypc MpeAHa3HauyeH i (HOpMHUpPOBaHUS Yy OOy4aroIMXCs CTaTUCTHUYECKOH
KyJbTYpbl U IOHUMAaHUS POJIM TEOPUH BEPOSTHOCTEN KaK MaTeMaTH4YE€CKOIO MHCTPYMEHTA JUIsSl U3yUEHUs
ClIydailHbIX COOBITMH, BenMUMH M TpoueccoB. [Ipu m3ydeHMm Kypca 00OTramaroTcsi MpeAcTaBICHUS
o0yyaromuxcsi 0 METoAax MCCIEeNIOBaHUSI U3MEHUYMBOTO MHpPA, Pa3BUBACTCS MOHUMaHHWE 3HAYMMOCTH H
OOIIHOCTH MaTeMaTHYECKUX METOJ0B MO3HAHHS KaK HEOTHEMJIEMON YacTH COBPEMEHHOI'O €CTECTBEHHO-
Hay4YHOT'O MHUPOBO33PEHMS.

Copnepxanue yueOHOTO Kypca HallpaBJIeHO Ha 3aKpeIUICHHE 3HAHHA, MOMyYeHHBIX MPH W3yYeHUN
Kypca Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs, U Ha pa3BUTHE MPEICTABICHUH O CIy4YalHBIX
BEJIMUYMHAX WU B3aMMOCBA3SX MEXKIYy HUMHM Ha BaXXHBIX NPUMEPAX, CIOKEThl KOTOPBIX MOYEPIHYTHI M3
OKpy’Katolero mupa. B pesynprate y oOydarommxcs JOJDKHO c(HOPMHPOBATHCS MPEICTABICHUE O
HaI/I6OJ'ICC YHOTpC6I/ITeJII)HI>IX u O6HII/IX MAaTCMATUYCCKUX MOACIAX, HCHOJIb3YEMBIX IJId ONWCaHUA
AHTPOIIOMETPUYECKUX U JeMOTrpaduuecKiX BEIUYWH, MOTPEIIHOCTEH B pa3iUyYHbIE poJa M3MEPEHUSX,
JUTNTENTHOCTH 0€30TKa3HOH paboThl TEXHWYECKUX YCTPOMCTB, XapaKTEpHUCTUK MAacCOBBIX SIBICHUH WU
MIPOIIECCOB B OOIIEeCTBE. YUEOHBIH Kypc SIBIAETCS 0a30i ISl OCBOSHUSI BEPOSTHOCTHO-CTATHCTUYECKIX
METOJI0B, HEOOXOMMBIX CIIEIUAIICTAM HE TOIHKO WHKEHEPHBIX CIEIHATHHOCTEH, HO TAK)KE COITHAITBHBIX
Y TICHXOJIOTHYECKHX, IIOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbBIE HAYKU B 3HAUYUTEIBHON Mepe HCITONIB3YIOT
amnmapart aHajau3a O0NbIINX JaHHBIX. LleHTpansHy0 YacTh yueOHOTO Kypca 3aHUMAaeT 00CyKIeHHEe 3aKOHa
OonpIMX yucen — (PyHIaMEHTAITFHOTO 3aKOHA TPUPOIBI, HMEIOIIETO MATEMAaTHIECKYIO ()OPMATTHU3aIIHIO.

B cooTBeTCcTBHY € YKa3aHHBIMH IETSIMU B CTPYKType yaeOHOT0 Kypca «BeposaTHOCTD M CTaTUCTHKA
Ha yrayOnEHHOM YpOBHE BBIIETICHBI OCHOBHEIE COJlepKaTellbHble JHHWU: «CiydaifHble COOBITHS U
BepOoATHOCTM» U «CITydaifHbIe BETMYMNHBI U 3aKOH OOJBIIAX YUCEID».

IloMrMO OCHOBHBIX JIMHUII B y4eOHBI Kypc BKIIIOYEHBI 3JIEMEHTHI TeOpHH TpadoB U TEOPUHU
MHO>KECTB, HeOOXOTUMBIE ISl TIOJTHOTICHHOTO OCBOCHHS MaTepHalla JaHHOTO YIeOHOTO Kypca i CMEXKHBIX
MaTeMaTHYeCKUX y4eOHBIX KYpCOB.

Conepxxanne nuann «CirydaliHbie COOBITHS W BEPOSTHOCTIY CIYXXUT OCHOBOH At (hOpMUPOBaHUS
MPEACTABICHUNA O pPaclpelesieHUH BEPOSTHOCTEN MEXAY 3HAUCHUSIMHU CIy4YaWHBIX BEJNIMYMH. Baxhyro
4acTh B 3TOH COJAEP)KATENbHON IMHUHM 3aHUMAET HW3yYEeHHE TE€OMETPHUYECKOr0 W OWHOMHAIBLHOTO
pacmpeneneHuid U 3HAKOMCTBO C MX HENPEPHIBHBIMU aHAJOTaMU — IOKA3aTEIbHBIM U HOPMAJIbHBIM
pacrpeneaeHUsIMU.

TeMbl, CBA3aHHbBIE C HENPEPBHIBHBIMU CITyYalHBIMU BETUUMHAMU U PACHpPEICICHUSIMH, aKLIEHTUPYIOT
BHUMaHHE OOYYarOIIUXCsl HAa ONMHCAHWU W M3YYCHHUW CIIYYalHBIX SBJICHHN C TOMOIIBI0 HEMPEPBIBHBIX
¢yskmii. OCHOBHOE BHIMaHHUE YAEISETCs MTO0Ka3aTeIbHOMY U HOPMAIILHOMY paclpe/IelIeHUsIM.

B y4ueOHOM Kypce mpeaycMaTpuBaeTcsl 03HAKOMHUTENEHOE M3YYEeHHE CBSI3U MEXIy CIy4alHBIMH
BEJIMUYMHAMH U OINHCAHUE 3TOW CBS3M C IOMOINBI0 KO3(PQUIMEHTAa KOPPEISIIMA M €r0 BBIOOPOYHOIO
aHasora. OTH 3JIEMEHTHI COJEpXaHHs pa3BUBAIOT TeMy «JlnarpaMMbl paccerBaHUS», H3y4EHHYIO Ha
YPOBHE OCHOBHOTO 00IIero 00pa3oBaHusi, U BO MHOTOM OIMPAIOTCSl HAa CBENICHUS U3 KYypCOB alreOphl U
TE€OMETPHHU.

Emé omma snmemMeHT coiep)kaHWs, KOTOPBIM TpeajiaraeTcsi Ha O3HAKOMHUTEIHHOM YpPOBHE —
MOCIIEIOBATENIbHOCTD  CITyYalHBIX HE3aBHCHMBIX COOBITHI, HACTYMAOMUX B EIWHUIY BpPEMEHH.
O3HaKOMJICHHE C paclpeie/icCHUEM BEpPOSTHOCTEH KOJMYECTBA TaKUX COOBITUH HOCHUT pPa3BHBAIOIIUMN
XapakTep W SBISETCS AaKTyalbHBIM Ui Oyaymux aOWTYpHEHTOB, IOCTYMAIOIMX Ha Y4YeOHBIC
CIICIaJIbHOCTH, CBA3aHHBIC C O6HICCTBGHHI)IMI/I HayKaMH, TICUXOJIOTHEN U YIIpaBJIICHUEM.

Ha u3yuenue yueOHOro Kypca «BeposSTHOCTh U CTATHCTHKa» Ha YIIyOJIEHHOM YPOBHE OTBOIMTCS
68 gacos: B 10 kimacce — 34 gaca (1 gac B Hepemo), B 11 kmacce — 34 gaca (1 gac B Henemio).



COJEP)KAHUE OBYYEHUSA
10 KJIACC

I'pad, cBsazubIi Tpad, myTH B rpade: nukiasl U nenu. CreneHs (BaJICHTHOCTH) BepuInHbL. ['padbl Ha
IJIOCKOCTH. [lepeBbsl.

CryvaliHble SKCIIEPUMEHTHI (OMBITHI) U CIIyYaiiHble COOBITHA. DIIeMEHTapHbIE COOBITUS (MCXObI).
BeposiTHOCTB ciydaitHOro coOBITHS. BIM30CTh YacTOTHI M BEepOATHOCTH COOBITHHA. CllydaifHbIe OTBITHI C
PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMH COOBITHAMH.

Onepauun Hajn COOBITHAMHU: TepeceyeHre, OOBEAWHEHHE, MPOTUBOIOJOXKHBIE COOBITHSI.
Huarpamme! Ditiepa. @opMyna ClI0KEHHSI BEPOATHOCTEH.

YcnoBHas BEPOSATHOCTb. Y MHOXKEHUE BEPOATHOCTEN. [epeBo cirydaitHOro sxcrepumenTa. @opmyiia
nonHoi BepositHocTH. Popmyna baiieca. HezaBucumble coObITHS.

BunapHbIil cydaiiHbIi ONBIT (MCHBITaHUE), yeneX W Heynaua. HesaBucumble ucnbiTanus. Cepus
HE3aBUCHUMBIX HCHBITaHUN A0 mepBoro ycmexa. [lepectanoBkun u ¢akropuan. Yucno codeTaHHi.
Tpeyronpuuk [ackans. @opmyna 6uaoma HetoToHa.

Cepus He3aBHCUMBIX UcTibITanuil bepryim. CiyuaitHplil BEIOOp 13 KOHEUHOH COBOKYITHOCTH.

Crnyuaitnas BenuunHa. Pacnipenenenue BepostHocTell. JluarpamMma pacnpenenenus. Onepanun Hajt
CIy4yallHBIMM BeIMYMHAMM. buHapHas ciydaiiHas BenuuuHa. [IpuMepsl pacnpenesieHHHd, B TOM YHUCIE
reoMeTpruyeckoe 1 ONHOMHUAIBHOE.

CoBMECTHOE  paclpeiesicHue JByX Cily4yalHbIX BenuuMH. Hes3aBucuMble — cllydaiiHbIe
BeJIMYMHBL. MaTeMaTndeckoe OKHJaHue CIydailHOW BenuuHBI (pactpenenenns). [Ipumeps! npuMeHeHus
MaTeMaTHYECKOTO OXKHUIaHuUs (CTpaxoBaHUe, IoTepes). MaTreMaTHuecKoe OXKuIaHne OMHAPHON CITy4JaitHOH
BEIMYUHBL. MaTeMaTH4eCcKoe OKHIaHHE CYMMBI CIy4YallHbIX BeIWYMH. MaTeMaTHdecKoe OXHIaHWe
TeOMETPUUECKOr0 ¥ OMHOMUAIBHOTO PACIpPEAEICHU.

Jucnepcuss W craHmapTHOE OTKJIIOHEHWE CIydailHOW BeNWYHMHEI (pacrmpeneneHus). Jucmepcus
OMHAapHOW CcIy4yailHOH BeNWUYWHBL. MaTeMaTH4ecKoe OXKHIaHWE MPOM3BEACHUS W JIUCIEPCUS CyMMBI
HE3aBUCHUMBIX CIIlydyalHbIX BenuuuH. Jlucmepcuss W CTaHAAPTHOE OTKJIOHEHHE OWHOMHAIBLHOIO
pacnpeneneHus. Jlucnepcus U CTAaHJAPTHOE OTKJIOHEHHE T€OMETPUUECKOTO PACIIPENCIICHUS.

11 KJIACC

HepaBenctso YeObimena. Teopema YeObimeBa. Teopema bepnymnu. 3akoH OONBIINMX YHCEN.
Br16opounslit MeTon nccienoBanuid. BeibopouHnsle xapakTepucTuky. OLeHUBaHUE BEPOSTHOCTH COOBITHS
10 BEIOOPOYHBIM AaHHBIM. [IpoBepka MpoCTeHIMX TUIMOTE3 ¢ TOMOLIBIO U3YYEHHBIX paclpelesIeHHH.

HempepeiBable  citydailinble  BenuuuHbl.  llpuMmepbl. @DyHKIUS IUIOTHOCTH  BEPOATHOCTH
pacnpenencHus. PaBHOMEpHOE pacnpeesieHHue U €ro CBOWCTBA. 3aaul, MPUBOASIINE K TOKA3aTEIbHOMY
pacnpenencHuo. 3ajadd, MNPUBOJAIIME K HOPMAaJIbHOMY pacnpeneineHuto. @DyHKIUS IIIOTHOCTH
BEPOSITHOCTU IIOKA3aTEIbHOTO paclpeneseHus, (QYyHKOUS IUIOTHOCTH BEPOSITHOCTH HOPMAaJIBHOTO
pacnpeneneHus. PyYHKINS IUIOTHOCTH U CBOMCTBA HOPMAJIBHOTO pacpeaeeHusl.

IlocnemoBaTeIbHOCTh  OAWMHOYHBIX  HE3aBHCHMBIX  COOBITMH. 3amaud, TPHUBOIANINE K
pacnpenenenuto Ilyaccona.

KoBapuanms nByx ciydaiiHbix BenuunH. Kodddunment nuHelHHON koppensiun. CoBMeCTHbBIE
HaOJro/leHNs JBYX BeNW4rH. BbIOOpouHbIN KoddduitmeHT koppensiuu. Paznuune Mexmy THHEHHON
CBS3BIO M IPHYMHHO-CIIEJICTBEHHOM CBsI3bI0. JIMHEIHAs perpeccrs, METOA HaWMEHBIIINX KBAIPaTOB.

IIVIAHUPYEMBIE NPEIMETHBIE PE3YJbBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOAATHOCTb M CTATHUCTHUKA» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA



INPEIMETHBIE PE3YJIBTATBI

K xonmy 10 kjacca oOyuaromuiics Hay4uTCs:

CBOOOJHO OMEpPHPOBaTH MOHATHAMU: Ipad, TUIOCKUW rpad, CBA3HBINA rpad, myTh B rpade, Lemb,
LUK, JEPEBO, CTENEHb BEPIINHBI, JEPEBO CAYYAHOTO 3KCIIEPUMEHTA;

CBOOOJHO ONEpPUPOBATH TMOHATUAMH: CIyYalHBI AKCIIEPUMEHT (OMBIT), ClIydailHOe cOOBITHE,
3JIEMEHTapHOE CITydaifHOe COOBITHE (AJIEMEHTAPHBIA MCXO0/) CIY4aifHOTO ONBITA, HAXOAUTh BEPOSITHOCTU
COOBITHI B OIBITaX C PABHOBO3MOKHBIMH IEMEHTAPHBIMU COOBITUSIMI;

HaxXoIuTh U (HOPMYJIHPOBATH COOBITHS: MepeceueHrne, 0ObeIMHEHNE JaHHBIX COOBITHH, COOBITHE,
MIPOTUBOTIOJIOKHOE JAHHOMY, UCIIOIb30BaTh AUarpaMMel Disiepa, KOOPIAUHATHYIO MPSMYIO sl PELIEHUs
3aja4, MOJIb30BaThCA (POPMYIION CIOKEHHUSI BEPOSITHOCTEH IJIsi BEPOSITHOCTEH ABYX M TpeX CIy4alHBIX
COOBITHIA;

ONEpUpPOBaTh MOHATUSAMH: YCIOBHAs BEPOSITHOCTh, YMHOJKEHHE BEpOATHOCTEH, HE3aBUCUMBIC
COOBITHS, AEPEBO CIyYaHHOTO SKCIEPHUMEHTa, HAXOJAUTh BEPOSITHOCTH COOBITHMI C MOMOIIBIO MpaBHiia
YMHOXCHHS, J€PEBa CIyJaiiHOTO OIBITA, UCIIOJIB30BaTh (OPMYJITY TIOJTHON BEpOsSTHOCTH, hopMyiy balieca
NIPY PELICHUH 3ajad, ONPEesiTh HE3aBUCUMOCTh COOBITHI 1O (POPMYJIE U IO OPTraHU3alUHU CIyYaitHOTO
3KCIIEPUMEHTA;

NPUMEHATh W3y4YeHHbIE KOMOWHATOpPHBIE (OPMYIBI Uil MEPEUUCICHHUS SJIEMEHTOB MHOMKECTB,
9JIEMEHTaPHBIX COOBITUH CIy4aifHOTO OMBITa, PELICHHUS 3a/1a4 TI0 TEOPUH BEPOSTHOCTEH;

CBOOOHO OTIEpPHPOBATH MOHITHAMU: OMHAPHBINA CIIYYalHBIN OMBIT (MCTIBITAHKE), YCIIEX U HeyJada,
HE3aBUCHUMBIC HCIBITAHNUS, CEPUSI UCTIBITAHUH, HAXOAUTH BEPOSITHOCTU COOBITHI: B CEPUU UCIBITAHUM 10
NepBOro ycrmexa, B CEpUH HUCIBITAaHUM bepHymin, B ombITe, CBS3aHHOM CO CIy4ailHBIM BBIOOpOM W3
KOHEYHOUM COBOKYITHOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSMM: CilydailHas BeJUYMHA, PACHpENEICHHE BEPOSITHOCTEM,
auarpamMma paclpenesieHus, OuHapHas clydyaiiHas BeJIMYMHA, T'€OMETpPHYECKoe, OWHOMHAIBHOE
pacrpeneneHue.

K kony 11 kiacca oOydaroniuiicss Hay4uTCs:

OIIEepUPOBATh MOHATHSMU: COBMECTHOE PacIpesieieHHe NBYX CIIyYailHbIX BEJIMYMH, UCIIOJIb30BaTh
TabJIMIy COBMECTHOTO paclpeesiCHHs IBYX CIIy4ailHbIX BEJIMYHH JUIS BBIICICHUS PacIpeICICHUS KX 101
BEJIMYMHBI, ONIPECTICHNS] HE3aBUCUMOCTH CIIyYaiHbIX BEJIMYHUH;

CBOOOJHO ONEpPUPOBATH IOHATHEM MAaTEMaTHYECKOTO OXHIAHWUSA CIy4alHOH BEJIWYHMHBI
(pacnpenenenust), IPUMEHATh CBOMCTBA MaTeMaTHYECKOTO OXHJAHMS MPH PEIICHUM 3a]ad, BBIYUCIATDH
MaTeMaTHYeCKOe OKHUIaHne OMHOMHAIBHOTO U T€OMETPUUECKOT0 PACTIPEICIICHHI;

CBOOOJHO OIEPUPOBATH NOHATHAMU: IUCIIEPCHS, CTAHAAPTHOE OTKJIOHEHHE CIIyJailiHOW BEIWYHHBL,
NPUMEHSTH CBOWCTBA AUCIIEPCHUH CITydaiiHOH BeTMUMHBI (pacrpeiesieH ) IPY PELICHNH 33134, BBIYUCIISATh
JHCTIEPCUIO M CTAaHIAPTHOE OTKJIOHEHHE T€OMETPUIECKOro 1 OMHOMHUAIIBHOTO pacipeesIeHN;

BBIYUCIISITH BBIOOPOYHBIE XapaKTEPUCTUKU IO JAHHOH BHIOOPKE M OLIEHUBATH XapaKTEPUCTHUKU
TeHEPaTbHOW COBOKYITHOCTH JaHHBIX 10 BBHIOOPOUYHBIM XapakTepucThkaMm. OIEeHUBATh BEPOSITHOCTH
COOBITHA ¥  TIPOBEPSITh  MPOCTEUIINE CTATUCTUYECKHE THIOTE3bl, TIONB3YSICh  H3YYCHHBIMU
pacrpeesIeHUsIMU.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KUIACC
KoJnuecTBo yacos DJ1eKTPOHHbIE
Ne n/nn HauMeHOBaHHUe Pa3ieoB U TeM MPOrpamMmbl KOHTpOJIbHbIE MpakTueckue (unposere)
Bcero odpa3oBaTebHbIE
padoTsI padoThI
pecypcbl
1 DIleMeHTHI TeopHH rpadoB 3 bubnmorexa [OK
https://m.edsoo.ru/eOb7b0f1
2 CrnyyaifHbIe OIBITHI, cinan‘/'IHI)Ie COOBITHA U 3 Bubmiorexa [[OK
BEPOATHOCTH COOBITHI https://m.edso0.ru/e0b7b0f1
Ormepanyy HaJ MHOKECTBAMU M COOBITHSIMU.
3 CnoxxeHue U yMHOKEHUE BEPOSITHOCTEH. 5 Bu6norexa LIOK
yCHOBHaﬂ BCpOSITHOCTL. He3aBI/ICHMI)Ie httpS//medsooru/eob7bOf1
COOBITHA
4 DieMeHThl KOMOWHATOPUKH 4 1 bub6miorexa TIOK
https://m.edsoo.ru/eOb7b0f1
Cepuu mocne10BaTeNbHBIX UCIIBITAHNH.
) Ucnerranns bepuymmu. Cny4aiiHbii BEIOOD U3 5 Bbubmuorexa LHOK
KOHEYHOI COBOKYITHOCTH https://m.edsoo.ru/e0b7b0fl
6 CiyJaiiHble BEIMUMHBI M paclpe/IeIeHHs 14 1 bub6miorexa TIOK
https://m.edsoo.ru/e0b7b0f1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KoanuecTBO yacoB JJIeKTPOHHBbIE
HaumeHnoBaHnue pa3aesioB U TeM nu¢poBbIe
Ne n/m P KoHTpoJbHbIE IIpakTH4eckue (upp )
MPOrpaMMsl Bcero o0pa3oBaTeJibHBIE
padoThI padoThI
pecypcsbl
1 3aKOH OOIBILUX YKCEI 5 Bu6mnorexa [IOK
https://m.edsoo.ru/5fbc5dcl
2 DJIEMEHTH MATEMATUYECKOM CTATHCTUKH 6 Bu6morexa [IOK
https://m.edsoo.ru/5fbc5dcl
HenpepsiBHbIE ClTy4aiiHble BETUYHHBI Bu6uoreka [JOK
3 (pacmipesieneHus), IOKa3aTeIbHOE U 4 https://m.edsoo.ru/5fbc5dcl
HOpPMaJIbHOE pacrpeelICHHs
4 Pacnpenenenue Ilyaccona 2 But6mmoreka [IOK
https://m.edsoo.ru/5fbc5dcl
5 CBsI3b MEXKIY CITyYallHBIMH BETHINHAMHE 6 bubmorexa [OK
https://m.edsoo.ru/5fbc5dcl
6 O000111eH1E ¥ CUCTEMATU3ALIMS 3HAHUHN 11 1 Bu6morexa LIOK
https://m.edsoo.ru/5fbc5dcl
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 0



IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Koau4yecTBo yacos DyeKTpoHHBbIE HUPPOBBIE
Ne i/ Tema ypoka Beero KonrpoibHbie IpakTHYecKue o0pa3oBaTeJibHbIE
padoTsI padoTbI pecypchbl
I'pad, cBsI3HLBIN rpad, mpeacTaBIcHIE
1 3; i’m - f}o‘l’r ag)a 1 BuGnnorexa LIOK
A HpIo Tp https://m.eds00.ru/25c6d12b
9 Crenens (BaJIeHTHOCTbH) BEPILIUHBI. 1 Bu6motexa [[OK
ITyrs B rpade. Lenu u mukibt https:/m.edso0.ru/dd00738d
3 Fpaq)LUI Ha TuTocKocTH. [lepeBo 1 Bu6moreka [TOK
CIIy4aifHOTO DKCIIEPUMEHTA https://m.edso00.ru/98645f6c
CrnyyaifHple 3KCTIEPUMEHTHI (OTIBITHI) H
4 CllydaifHble COOBITHS. DIeMEHTapHbIC 1 BuGmorexa LIOK
COOBITHSI (MCXOIBI) https:/m.eds00.ru/7¢9033a8
BeposiTHOCTB ciydaifHOTO COOBITHSL.
5 BeposaTHOCTH COOBITHI B OMBITAX C 1 Bu6muorexa LOK
PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMH https://m.edsoo.ru/347¢1b78
COOBITHSIMU
BeposiTHOCTB ciydaifHOTO COOBITHSL.
6 BepositHOCTH COOBITHI B OMBITAX C 1 BuGmuorexa [IOK
PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMH https://m.edso0.ru/64d75244
COOBITHAMU
[lepeceuenue, 06Leui4HeHHe Bu6nnotexa LIOK
7 MHOKECTB H COOBITHIH, 1 https://m.edsoo.ru/5e8fa94a
MPOTHBOIIOJIOKHBIE COOBITHSI.
dopmyna CI0XKEHHUS BEPOSITHOCTEN
VYcioBHasE BEPOSITHOCTE. Y MHOJKEHHUE
8 BeposTHocTel. DopMyiia ycaoBHOR 1 Bubnmoreka [IOK

BEPOATHOCTH

https://m.edsoo.ru/221c622b




YcaoBHas BCPOATHOCTD. YMHOXEHHE

9 BeposiTHOCTEH. DopMyIia yCIOBHOM Bubmuorexa LHOK
BEPOSATHOCTH https://m.edsoo.ru/cc10cle2

10 ®dopmyIia MOTHON BEPOSTHOCTH bubmiorexa [IOK

https://m.edso0.ru/3057365d

1 ®opmyna baiteca. HesaBucrumelie Bu6maorexa LIOK
cobbITHs https://m.eds00.ru/9a408d25
KombunaTopHOe mpaBmiio

12 yMHOkeHud. [lepectaHOBKH 1 bubnmorexa [IOK
daxTopHal https://m.edsoo.ru/ble76d3a

13 Yucno coueranuil. TpeyronbHuK Bubmorexa [[OK
Tackans https://m.edso0.ru/47fbeb11

14 ®opmyina 6uroma Herotona bubmorexa [OK

https://m.edsoo.ru/15941bec
KouTtposbHas padora Nel: "I'padawl,

15 BEPOATHOCTH, MHOYKECTBA, Bubnuoreka [IOK
KOMGHMHATOpHKa" https://m.edsoo.ru/a9ec13c8
bunapHsb1i ciiy4aifHbIN OBIT
(ucmipITanue), ycrnex u Heynava.

16 HeszaBucumeie ucnbiranus. Cepust bubnnoreka LIOK
HE3aBUCHMBIX MCIIBITAHUHN 10 IEPBOTO https://m.edsoo.ru/e3ddSac9
ycrexa

17 Cepust HE3aBUCUMBIX UCTIBITAHUH 10 Bu6muorexa LIOK
HIEPBOTO ycriexa https://m.edsoo.ru/29dc6ch9

18 Cepusi HE3aBUCUMBIX UCTIBITAHUH Bu6morexa LIOK
bepnyiu https:/m.eds00.ru/2270cf70

19 Ciay4aiiHblii BEIOOp M3 KOHEUHOU Bu6norexa LIOK

COBOKYITHOCTH

https://m.edsoo.ru/d58ce6d1




[IpakTnyeckas padbota ¢

20 HCTIOBb30BaHUEM JIEKTPOHHBIX Bubmuorexa LHOK
Ta6IHI https://m.edsoo.ru/7904dfb0
Crnyuaitnas BenmanHa. Pacmipenenenue

21 BepoATHOCTeH. J{narpamma bubmmorexa [IOK
pacnpeneneHus https://m.edsoo.ru/fa47998f
Omnepaunu Haj cIy4aiHBIMU

29 BenuuuHamu. [Ipumepsl BuGnotexa LOK
pacnpeneneHni. bunapHas ciryqaiitas https://m.edso00.ru/2e1f2368
BEJIMYHMHA

93 I'eomerpudeckoe pacrpeaenceHue. BuGnorexa LIOK
bunomuanbHoe pactpe/ienenne https://m.edsoo.ru/e9572a68
MareMaTrnyeckoe OXuIaHUE

24 CITy4aifHOM BEITMYUHBI. Com\v/lecmoe Bubsorexa [IOK
PACIPE/ICTICHHAC IIBYX CITyHalHBIX https://m.edsoo.ru/f4al5al4
BEJIMYMH
HezaBucumelie ciryyaiiHble BETUUHUHBI.
CBoiicTBa MaTEMaTHIECKOTO

25 oXuaanug. MaTeMaTuyeckoe bubmmotreka LIOK
o’KHIaHNe GHHAPHOI CITydaitHoi https://m.edso0.ru/639be9aa
BEJTHYMHEI
MaremaTnueckoe OKUJaHuE

26 TFeOMETPHYECKOT0 U OMHOMHAIILHOTO Bubnunoreka [IOK
pacipeeneHuit https://m.edso0.ru/6dc7ff39

27 Hucnepcus u cranapTHOE BuGnnorexa LIOK
OTKJIOHCHHNE https://m.edsoo.ru/51b7ed5f

28 Hucnepcust OMHApHOH cirydaitHOM Bu6miorexa [OK
BemamHbl. CBOHCTBA TUCTICPCHH https://m.edsoo.ru/c2757cc3
MaremMaTH4yecKoe OKUAaHuE

29 MPOU3BEACHHUS M JUCIIEPCHST CyMMBI

HC3aBUCHMBIX CJ'Iy‘-IafIHLIX BCIINYMH

bubmuoteka IIOK




Hucniepcust OHHOMHATIBLHOTO
pacnpenenenus. [IpakTuueckas

https://m.edso0.ru/91e08061

30 1 bubnuorexa [JOK
paboTa ¢ HCTIOIE30BaHHCM https://m.edsoo.ru/5afffo5f
AJNICKTPOHHBIX TaOIUI]
Jlucriepcus u CTaHIapTHOE
OTKJIOHCHHE T€OMETPUICCKOTO
31 pacnpenenenus. . [IpakTiueckas 1 Bu6moreka LIOK
pPaBoTa C HCMOMB30BAHIEM https://m.edsoo.ru/0f4d3cd7
ANEKTPOHHBIX TaOIHI]
39 O6o6uvleHHe M CHCTEMAaTHU3aLN 1 Bu6motexa [[OK
SHaHUH https://m.edsoo.ru/e01a3dc4
KonTponbras pabora No2:
33 "Ucneiranus bepHym. Cny:lal‘/’IHLIe 1 BuGmorexa [IOK
BEIINYMHBI U PACTIPEACIICHHS https://m.edso0.ru/a985ae79
34 O606I£I€HH€ W CUCTEMAaTU3aLHs 1 BuGmorexa [IOK
3HaHUU https://m.edsoo.ru/1ddca5e0
OBLIEE KOJIMYECTBO YACOB I10 34
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11 KJIACC

KoanuecTBo yacoB

DJIeKTpOHHBIe HU(POBBIE

Jara
Ne i/ Tema ypoxka KoHTpoIbHbIE IpakTu4eckue o0pa3oBaTeJibHbIE
Bcero H3y4YeHUs
padoThI padoThI pecypchbl
Hepasencteo YeOrnimeBa. Teopema
1 Ueobrmmesa. Teopema beprymmm. 3akox 1 Bubnunoreka [IOK
GOIIBIINX YHCET https://m.edso00.ru/430d330a
HepagsenctBo Uebrrmesa. Teopema
2 YeoObieBa. Teopema bepayim. 3akon 1 bubmoreka [TOK
GOBLINX YKCEI https://m.edsoo.ru/a573a292
HepasenctBo Uebrrmesa. Teopema
3 YeoOoieBa. Teopema bepayim. 3akon 1 bubmoreka [TOK
GOJBILINX YHCEN https://m.edsoo.ru/07a5e861
4 Br100poYHbI METOT UCCIIEAOBAHUI 1 bubmorexa [LIOK
https://m.edsoo.ru/32bc29bf
[Mpaktudeckas pabora c
> MCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOJIHIL ! Bubmiorexa HOK
https://m.edsoo.ru/ea27084d
I'enepanbHas COBOKYIHOCTb U
ciydaiiHasi BBIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMH XapaKTEPHCTHKAMH.
6 OrneHka CpeiHero U AUCIEPCU 1 Bbubmmorexa LHOK
TeHePAIbHOI COBOKYITHOCTH ¢ https://m.edsoo.ru/0adefe9e
MTOMOIIIBIO BBIOOPOYHBIX
XapaKTepUCTUK
r eHepimLHaﬂ COBOKYITHOCTb U Bubmiorexa [IOK
ciy4aiinas Bbibopka. SHaKOMCTBO https://m.edsoo.ru/20de2fc2
7 BBIOOPOYHBIMH XapaKTEPHCTHKAMH. 1

OLieHKa CpeHEro U AUCTIEPCUU
TeHEepaIbHOW COBOKYITHOCTH C




MOMOIIBIO BEIOOPOUHBIX
XapaKTepUCTHK

OrneHUBaHKUE BEPOSATHOCTEH COOBITHI

8 bubmuoreka 1IOK
10 BBIOOPKE https://m.edso00.ru/17b0e769
Craructrueckas rumnoresa. [Iposepka

9 MIPOCTEHUIITHX TUITOTE3 C TIOMOIIIHIO BuGmorexa [IOK
CBOMCTB M3y4CHHBIX PACIpe/IeICHHIT https://m.edso0.ru/bcc67f76
Craructuueckas runoresa. [IpoBepka

10 MPOCTEUIITHUX TUTIOTE3 C TIOMOIIBIO Bu6moreka [JOK
CBOMCTB M3YYECHHBIX PaCIpeIcICHUM https://m.edsoo.ru/bf78aad6
IIpakTudeckas padora ¢

1 WCTIOJb30BaHUEM AJIEKTPOHHBIX TaOIHII bubmmorexa LIOK

https://m.edsoo.ru/4b5a495e
IIpuMeps! HENPEPBIBHBIX CIyYailHBIX

12 BeJM4YUH. DyHKIHS ITIOTHOCTH buGmmorexa LIOK
BEPOSTHOCTH https://m.edsoo.ru/a53cd884
PaBHOMEpHOE pacripesieneHue.

13 [Ipumeps! 3a1a4, TPUBOASAIINX K Bu6miorexa [OK
TIOKa3aTCIbHOMY M K HOpMaJIbHOMY https://m.edsoo.ru/94ddc34a
pacnpeneneHusIM

14 q)}IHKHI/IH IIJIOTHOCTH BEPOATHOCTHU BI/IGHI/IOTeKa HOK
M0Ka3aTeJIbHOr0 pacnpeeleHus https://m.edsoo.ru/cf23b369

15 DYHKIHS TUIOTHOCTH BEPOSITHOCTH BuGnnorexa LIOK
HOPMAaJIBHOTO pacIpeeICHNs https://m.edsoo.ru/6c1d11a6
TTocnenoBaTenbHOCTh OTMHOYHBIX

16 HE3aBHUCHUMBIX CO6BI"£I/II/I. [Tpumep BuGmuorexa [IOK
3a/iaqu, NPUBOMAIICH K https://m.edsoo.ru/7e379f8f
pacnpenenenuto [lyaccona
[IpakTudeckas pabora ¢

17 P p Bubnunoreka [IOK

HCIIOJIb30BAHNUEM 3JICKTPOHHBIX Ta6J'II/II_[

https://m.edsoo.ru/9f5b423d




KoBapuanus 1Byx cirydaliHbIX

18 bubmuoreka IIOK
BennuuH. Koadguiuent koppensuun https://m.edsoo.ru/b1c2712e

19 CoBMecTHBIE HAOMIOIEHUS IBYX Bu6mnoreka [TOK
BCIIMYHH https://m.edso0.ru/97c19f59

20 Bri6opounsiii kodhurent Bu6muotexa [[OK
KOppesAluu https://m.edsoo.ru/1f1f9ad9

21 Paznuune mexny J'II/IHCfIIjOfI CBS3BIO U Bu6moreka [TOK
HPUYUHHO-CIIENCTBEHHOU CBA3bIO https://m.edso0.ru/72953f4c

22 Jluneiinas perpeccus brbmorexa LIOK

https://m.edsoo.ru/b699ad0c

[MpakTuyeckas pabora c

23 WCTIOJb30BaHUEM AJIEKTPOHHBIX TaOIHII bubmorexa [IOK

https://m.edsoo.ru/3fcbacf9

IIpencraBnenue JaHHBIX ¢ HTOMOUIBIO

24 TaOJUI] ¥ TUarpamm, OIHCaTebHAS Bbubmuorexa LHOK
CTATHCTHKA https://m.edsoo.ru/538fd7cf

o5 OIBITHL ¢ PABHOBO3MOKHBIMU BuGmorexa [IOK
9IIEMEHTAPHBIMH COOBITHIMH https://m.edso0.ru/272910f5

26 Brrancienne BeposTHOCTEH COOBITHI € Bu6motexa [TOK
MpUMEHEHHEeM (popmyIt https://m.edsoo.ru/dc9ad6ca
Brrurcnenne BepoaTHOCTEH COOBITHI €

97 MPUMEHEHUEM rpaUUeCKUX METO/IOB:
KOOpAMHATHAs NpsMas, 1EPEBO, bubmuoreka 1IOK
Jarpamma Diinepa https://m.edso0.ru/5964f277

28 CrnyuaitHple BETHYUHBI 1 Bu6miorexa [OK
pacipeaeneHus https://m.edsoo.ru/e71debe4

29 MartemaTnueckoe OXXHUIaHNE Bu6mmoreka LIOK

CITy4aiiHOH BETMYMHBI

https://m.edsoo.ru/00b2efb3




MaremaThudeckoe OKUIaHue

30 o 1 bu6nmoreka [JOK
CITy1aHOM BETMIHHBI https://m.edsoo.ru/1cc2df8f

31 KOHTpoan'z'UI pabora: "BeposTHOCTh 1 1 BuGanorexa LIOK
CTaTHCTHKA https://m.edso00.ru/aeal298c
Brranciaenune BeposATHOCTEH COOBITHI C

32 npuMeHeHueM (GopMyI U rpaduaecKux 1 bubmmorexa [IOK
METO/I0B https://m.edsoo.ru/640a8ebf
Brrurcnenme BeposaTHOCTEH COOBITHI €

33 npruMeHeHneM GpopmyJ U rpaduueckux 1 bubnunorexa LIOK
METOJIOB https://m.edso0.ru/0fd6d597
Cry4daifHple BETUYHHBI U

34 pacnpeneneHus. MaTemaTudeckoe 1 Bubmuorexa HOK
0KUJIAHHE CITYyYaiHOM BEIUYMHEI https://m.edso0.ru/5006273e

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME




MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA30OBATEJIbHOM ITPOT'PAMMBI (10 kaace)

Kon

NpoBepsieMOro
pe3yJabrara

IIpoBepsiemble mpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbI CPeTHEro 061ero 00pa3oBaHus

6 Teopust BEpOSITHOCTEN U CTATUCTHKA

6.1 YuTaTh U CTPOUTDH TaONHUIIBI M JUATPAMMBI

6.2

OnepupoBaTh NOHATHAMU: CpeiHee apu(mMeTHuecKoe, MearaHa, Haubosbliee,
HalMEHbIlIee 3HaYeHNE, Pa3Max MacCHBa YHUCJIOBBIX JAHHBIX

OnepupoBaTh TOHATUSAMU: CIy4YaiHBIA SKCIEPUMEHT (OMBIT) W CIyYaiHOS
coObITHE, AIEeMEHTapHOE COOBITHE (IJEMEHTAPHBIN MCXOJ) CIYYaifHOTO OTIBITA;

6.3 HaxOJIUTb BEPOSATHOCTM B ONBITAX C PAaBHOBO3MOXXHBIMH  CIIy4alHBIMU

CO6LITI/I${MI/I, HaXoauTb W CpaBHUBATb BEPOATHOCTU CcOOBITHI B N3YUYCHHBIX
CHy‘I&ﬁHLIX OKCIICPUMEHTAX

6.4

Haxomute u opmynupoBaTs COOBITHS: IepecedeHne U 00beMHEHUE TaHHBIX
COOBITHI, COOBITHE, MPOTHUBOIOJIIOKHOE JaHHOMY COOBITHIO; TOJIb30BaThCS
nuarpamMmaMu Diinepa U QOpMYIION CIIOKEHHUS BEPOSTHOCTEH IPH PEIIeHUH
3a1a4

OnepupoBarh MOHATHAMM: YCIOBHAS BEPOSITHOCTb, HE3aBHCHMBIE COOBITHS,

6.5 HaXOJUTh BEPOATHOCTH C MOMOILBIO MPaBUJIa YMHOXEHHUS, C TIOMOILBIO JIEPEBA

CIIy4alHOrO OIbITa

6.6 [TpumeHATs KOMOMHATOPHOE MPABUII0 YMHOXKEHUS TIPH PEUICHUH 33129

6.7

OnepupoBarh MOHATUSIMH: HCIBITAHUE, HE3aBUCHMBbIC HCIBITAHUS, CEPHS
UCTIBITAHUH, yClleX WM HeyAaya; HaXOAWTh BEPOSTHOCTH COOBITUH B CEpUH
HE3aBUCHUMBIX HCITBITAHHUH JI0 TIEPBOTO yCIieXa, HAXOAUTh BEPOSATHOCTH COOBITHI
B C€pUU UCHbITaHUN bepHyiu

6.8

OHepHpOBaTB IIOHATHUAMMU cnyqaﬁHasI BCJINMYMHA, paClIpeACIICHNUEC BepOﬂTHOCTeﬁ,
AuarpamMmma pacrpeaciiCHus

INPOBEPAEMBIE 3JIEMEHTBI COJAEPKAHUA (10 knacc)

Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
6 Teopust BEpOATHOCTEN U CTATUCTHKA
[IpencraBienue AaHHBIX ¢ TOMOMbI0 Tabmui u jauarpamMm. CpenHee apudmeTHyeckKoe,
6.1 MeIraHa, HauOoNblliee W HaWMEHbIee 3HAYEHHs, pa3Max, IUCIEepCHs M CTaHJapTHOE
OTKJIOHEHHE YMCIIOBBIX HA0OPOB
CiydaiiHple SKCHEpUMEHTHI (OMBITBI) M CiIydaiiHble COOBITHS. ODJEeMEHTapHBIE COOBITHS
6.2 (ucxopl). BeposTHOCTH CiIy4aiiHOTO COOBITHS. BIHM30CTh YaCTOThIM BEPOSTHOCTH COOBITHIA.
' CrnyyaifHble ONBITHI C PaBHOBO3MOXKHBIMH JJIEMEHTapHBIMH COOBITHSMH. BepositHOCTH
COOBITHIA B OIIBITAXC PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHAMHU
6.3 Omnepauru Haj COOBITHSIMHU: TIepecedeHUe, OObEIUHEHHE, MPOTHUBOIOJIOKHBIE COOBITHA.
' Huarpammer Ditnepa. @opMyna CI0KEHHS BEPOATHOCTEN
6.4 VYcnoBHas BEpOSTHOCTb. Y MHOMKEHHE BEPOSATHOCTEH. JlepeBo ciaydaliHOTO 3KCIIEpUMEHTA.

®dopMyiia MOTHON BepOSITHOCTU. HezaBucumbIe COOBITHS




6.5 KomOunaropHoe npaBuio ymHoxxeHus. llepecraHoBku u ¢aktopuan. Uuciao coueTaHuil.
' Tpeyronbuauk [ackans. @opmyna OuHoma HetoToHa

BunapHeiii crny4aiiHeIli ONMBIT (MCHBITAHKE), yClleX W Heynada. HezaBucHMEBbIe WMCIBITaHUS.
6.6 Cepusi HE3aBUCHMBIX HCIIBITAaHMHA 10 HepBoro ycmexa. Cepus HE3aBHCHUMBIX HCIIBITAHUH
bepnymu

6.7 Cnyuaitnas BenuumHa. Pacnpenenenue BeposTHOCTe. [lmarpamma —pacmpeneneHws.
' [Ipumepsl pactipeieicH A, B TOM YHCIIE TEOMETPUISCKOSH OMHOMUAIILHOE

MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHH S OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI (11 kaace)

Kon
IIpoBepsieMble NpeAMeTHBIE PE3YIbTATHI OCBOEHHSI OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTeJbHON NPOrpaMMbI CpeJHero 00Lero 00pa3oBaHus
pe3yabTarTa
5 Teopust BepoATHOCTEH U CTATUCTHKA
51 CpaBHHBaTh BEPOATHOCTH 3HAUYCHUM CIydallHOM BEIMYMHBINO PaCHpEIcICHUIO
' UM C TIOMOILBIO UarpaMm
OHCpI/IpOBaTB MMOHATHUCM MAaTEMATUYCCKOI'O OKUJaHUA, IPUBOAUTL IPUMEPLI TOT'O,
5.2 KaK NPUMEHSETCS MaTeMaTHYECKOe OXKHUAAHUE CIy4alHOW BEIMYUHBI, HAXOAUTH
MaTeMaTHYECKOe OXKUIAHUE 110 JAHHOMY pacIlpelesICHUIO
5.3 NwmeTs peacTaBieHne 0 3aK0He OONBIINX YHCET
5.4 Nwmets npeacTaBneHne 0 HOpMaIbHOM pacIpeeIeHuu

INPOBEPAEMBIE 3JIEMEHTBI COJAEPKAHUA (11 knacc)

Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS

5 Teopust BEpOSTHOCTEH U CTATUCTHKA

HUuCoBBIE XapaKTEPUCTUKU CIIYYAWHBIX BEJIMUMH: MAaTEMaTUYECKOE 0’KHMJIaHUE, TUCIIEPCUs
U CTaHJApTHOE OTKIOHEHHUE. [IprMepsl NpUMEHEHNs] MaTEMAaTHYECKOTO OKUAAHUS, B TOM
51 quciae B 3a/adyax M3 IIOBCEAHEBHOW XHM3HM. MaTeMaTHUecKoe OKUAAaHHE OMHApHOU
' Clly4yallHOM BelIMYMHBI. MaTeMaTU4ecKoe OXKHMJIAHUE CYMMBbl CIIy4allHbIX BEJIMYUH.
MaremaTnyeckoe OXHAAHHUE W JUCIEPCHS TE€OMETPUYECKOro W OMHOMHAJIBHOTO

pacnpenieneHuit

£ 3aKoH GOJBIIMX YKCEN M €ro poiib B HAayKe, IPUPOje U obuiecTBe. BrIOOpOUHBIH MeTON
' HCCJIeIOBAHUN

[IpuMmepsl HENpEpBIBHBIX CIy4YalHBIX BeNWYMH. [IOHATHE O IUIOTHOCTH pacupelneeHus.
53 3amauM, MNpUBOAAIIME K HOpPMaJIbHOMY pachpeneneHuto. IloHarne o HopMalbHOM

pacmpeeneHnn




ITPOBEPAEMBIE HA EI'S 11O MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHUWS OCHOBHOM OBPA3OBATEJBHOM ITIPOT'PAMMBI CPEJHETO OBIIETO

OBPA30BAHUA

Kox
NpoBepsieMOro
TpeOoBaHUS

IIpoBepsieMble TPeOOBAHHUS K MPEeIMETHBIM Pe3yJIbTaTaM OCBOEHUSI
OCHOBHOW 00pa3oBaTeIbHOI MPOrpaMMbl CpeHero o01ero oopa3oBanus

Brnanenne meromamm 10Ka3aTeNnbCTB, alTOPUTMAMU PELICHUS 3a[ad; YMEHHE
(hopMynHpOBaTh U ONEPUPOBATH MOHATHAMH: ONpeNelieHHe, aKCHOMa, TeopeMa,
CIIC/ICTBHE, CBOIICTBO, NPU3HAK, JI0Ka3aTeNbCTBO, PaBHOCHJIbHBIC
(hopMynmUpOBKH; TIPUMEHSATh WX; YyMeHHe (OpMyITupoBaTh o0OpaTHOE W
MPOTHUBOIONIOKHOE YTBEpKIEHHE, MPHUBOAUTH MPHUMEPHl W KOHTPIPUMEPHI,
HCII0JIb30BaTh METO/ MaTeMaTH4eCKOMN WHAYKIUK, IPOBOAUTH JOKa3aTCIbHBLIC
pacCyXKIeHUS TpPU pPELICHHH 3ajad, OLCHUBATH JIOTMYECKYIO IPAaBUIEHOCTH
paccyXIeHUI; yMEHHE ONEePUPOBAThH IOHATHAMHI: MHOXKECTBO, TIOJIMHOKECTBO,
olepalMy  HaJX  MHOXECTBaMH;, yMEHHE  HCIIONb30BaTh  TEOPETHUKO-
MHOKE€CTBEHHBIN arnmnapart ajisd OnmrucaHus peajlbHbIX IMMPOLCCCOB U SIBJICHUH U nmpu
pelieHHH 3a/a4, B TOM YHCIE M3 JPYIHX Yy4eOHBIX MpPEAMETOB; YMCHHE
OTepUPOBaTh MOHATHSIME: Tpad, CBS3HBIM rpad, AepeBo, IHUKI, Tpad Ha
IUTOCKOCTH; YMEHHE 3a/1aBaTh M ONHUCHIBATH Ipadbl PasIMuHBIMH CIOCOOAMH;

HCTONB30BaTh Ipadbl IPH PEIICHUH 32144

YMeHue oneprupoBaTh MOHATHSIMU: HATYPAITbHOE YKCIIO, IIEJI0E YHUCIIO0, CTETICHb C
LIEJIBIM MTOKAa3aTeNIeM, KOPeHb HATYypPaJIbHOM CTEIEHHU, CTEIICHD ¢ PAIMOHATIBHBIM
[oKasarejieM, CTeleHb C JCHCTBHTEIBHBIM II0Ka3aTelieM, JIOTapu(M dYHuCIa,
CUHYC, KOCHHYC M TAaHIEHC IPOU3BOJIBHOIO YHUCJIA, OCTaTOK [0 MOJYJIIO,
pallMOHATIBHOE YKCJIO, HMPPAIMOHATBHOE YHCIO, MHOXECTBA HATYpalbHbBIX,
LENbIX, pallMOHATBHBIX, JEHCTBUTENBHBIX YHCET, YMEHHE WCIIOIb30BATh
MPU3HAKU JICTMMOCTH, HAUMEHBIIUN OOIIWH NeIuTe]Ih U HAaUMEHbIee Oo0IIee
KpaTHOe, airoput™M EBKIMIA NIpU PEUICHUH 33]1a4; 3HAKOMCTBO C Pa3JInYHBIMU
MO3UIIMOHHBIMU CUCTEMaMH CUYHUCIICHHS; YMCHHE BBIMOJHATh BBIYMCICHUC
3HAYCHUI W MpeoOpa3oBaHUsl BBIPAKEHHA CO CTEMNECHAMU U JiorapupmMamu,
npeoOpa3oBaHust APOOHO-PAIIMOHATIBHBIX BBIPAXKCHHUI; YMEHUE OMNEPHPOBATH
MTOHSITUSIMU: MOCJICZI0BATEIILHOCTb, apudmerudeckas MPOrpeccHs,
reoMeTpHYeCKas Iporpeccus, OCCKOHEYHO yObIBarollas IeoMeTpUYEeCcKas
MIPOTPECcCHsl; YMEHHE 33aJaBaTh MMOCIEAOBATEIIEHOCTH, B TOM YHCIIE C TTOMOIIBIO
PEKYPPEHTHBIX (DOPMYIT; YMEHHE ONIEPUPOBATH MOHITUSIMU: KOMIUIEKCHOE YHCIIO,
COMNPsHKEHHBIE KOMILJICKCHBIC YMCIIa, MOJY/Ib U apTYMEHT KOMIUIEKCHOTO YHCIIa,
(dopMa 3anucH KOMIUIEKCHBIX 4Hcel (TeOMEeTpUYecKas, TPUrOHOMETPHUYECKas U
anreOpauyveckas); yMeTb MNPOU3BOAUTH apuMETHUECKHUE JCHCTBHS ¢

KOMIUJICKCHBIMHA YUCJIaMU; NPUBOJUTH NPUMEPBI UCIIOJIB30BAHUA KOMITJICKCHBIX




YUCCII; ONICPpHUPOBATH MMOHATUAMU: MAaTpPULld 2X2u 3><3, OMMpCACIUTCIIb MATPHUIIBL,

FeOMCTpI/I‘lCCKI/Iﬁ CMBICJT OITPCACIIUTCIIA

YMeHHe omnepupoBaTh TOHATUSMHU:  pPallMOHAJBHBIC, HPPANUOHAILHBIC,
MOKa3aTeNbHbIC,  CTCNICHHBIC,  JIOTApHU(PMHUUECKUE, TPUTOHOMETPHUYECKUE
YpaBHEHHS M HEPABEHCTBA, WX CHUCTEMBI; YMEHHE OINEPHUPOBATh MOHATHSIMHU:
TOXXJECTBO, TOXKIECTBEHHOE TIpeoOpa3oBaHWe, ypaBHEHHE, HEPaBEHCTBO,
CHCTEMa YpaBHEHHU W HEPABEHCTB, PABHOCHIIBHOCTH YPaBHEHUH, HEPABEHCTB H
CUCTEM; YMCHHE pelllaTh ypaBHCHUs, HCPABCHCTBA U CUCTEMBI C TMOMOIIBIO
pa3IUYHBIX TPUEMOB; peEllaTh YpaBHEHUS, HEPABEHCTBA M CHUCTEMBI C
MapaMeTpoM; MPUMEHATh ypaBHEHHs, HEPABEHCTBA, X CHCTEMBI JUIS PEIICHUS
MaTeMaTHYeCKUX 3a/ad M 3aJa4 U3 Pa3IUYHBIX O0NacTell HayKd W pearbHOI

KHU3HU

VYMeHne  onepupoBaTh  MOHATHUSAMH:  QYHKIHA, 9YETHOCTH  (PyHKIUH,
MEPUOTUIHOCTD (QYHKIUH, OTPAHUYEHHOCTH (YHKIIUH, MOHOTOHHOCTD (DYHKIIHH,
9KCTpeMyM (yHKIMH, HamOoIbllee M HaWMEHblIee 3HaYCHHs (QYHKIUH Ha
MIPOMEKYTKE, HellpepbIBHAs (QYHKIIMS, aCUMOTOTHI Tpadka GyHKIWH, IIepBas U
BTOpasi TPOM3BOAHAS (YHKIMH, TCOMETPUYECKHH M (U3MYECKUH CMBICIT
MPOM3BOTHOM, NepBOOOpa3Has, ONpENeNEHHBI HHTErpal; YMEHHE HaXOJHUTh
ACHMIITOTHl Tpaduka (YHKIHMH; YMEHHE BBIYUCISATH IMPOU3BOJHBIC CYMMBEI,
MPOU3BEICHUS, YaCTHOTO M KOMIIO3UIMK (YHKLWH, HAXOIUTh YypaBHEHHE
KacatenpHOi K Tpaduky QyHKIMHM; YMEHHE HAaXOAWUTH IPOU3BOIHBIC
JNIEMEHTApHBIX  (DYHKIMI; yMEHHE WCIIONB30BaTh IPOM3BOAHYIO  JUIS
uccienoBanusl (QYHKIHMHA, HAXOAWTh HAWOOJNBIINE W HAMMCHBIINE 3HAYCHUS
(GyHKUWH; CTpOWTh TIpadMKd MHOTOWIEHOB C HCIOJIb30BaHUEM armapaTa
MaTeMaTHYECKOTO aHalu3a; MPUMEHATh TPOM3BOAHYIO JUIS HAXOXKACHUS
HAMTYYIIero pelIeHus B IPHUKJIAJHBIX, B TOM YHCIIE COUUATbHO-DKOHOMUYIECKUX
n (U3MYECKHX 3a/adax; HaXOJMTh IUIOMIAAM U OOBEMBI (DUTYpP C TMOMOIIBIO
WHTETpaia; IMPHBOAUTh TIPUMEPHl MATEMATHYECKOTO MOJEIUPOBAHUS  C

MOMOIIBIO TP EPEeHINATBHBIX YPaBHEHUH

YMeHue omepupoBaTh MOHATHSAMH: Tpaduk (yHKIWH, oOpaTHas (QYHKIUS,
koMmnozuiust  QyHKUMH, JUHeWHas QyHKIMA, KBaapaTuyHas (yHKIUS,
panmoHagbHast (yHKIUS, CTeNeHHas: QYHKIUS, TPUTOHOMETPUIECKUe QYyHKIIH,
oOpaTHBIE TPUTOHOMETPUYECKHE (PYHKINH, TIOKa3aTelbHas U JIorapuMudecKas
(YHKIMY; yMEHHE CTPOMTh TpapUKH M3YYCHHBIX (QYHKIHHA, BBIIOJIHATH
npeoOpa3oBanus rpadukoB (YHKIUH, HCHOIB30BaTh TpauKH Ui H3YydeHHs
MPOIIECCOB M 3aBUCUMOCTEH, TIPU PEIICHUH 3a]1a4 U3 JPYTHX yUeOHBIX MPEIMETOB
W 3aJady U3 pealbHOM XU3HM; BBIpAXaTh (OPMYJIaMH 3aBHCHMOCTH MEXIY
BEJIMYMHAMH; HCIIOJb30BaTh CBOMCTBA M Trpaduku (QYHKUUH U1 pELIeHUs
ypaBHEHUH, HEPaBEHCTB U 3a/1a4 C TapaMeTpaMu; U300pakaTh Ha KOOPIUHATHON

IIJIOCKOCTH MHOXECTBA PEIIEHUIN YPAaBHEHUH, HEPABEHCTB U UX CUCTEM




YMeHue pemaTh TeKCTOBBIC 3a]]a4i Pa3HbIX TUIOB (B TOM YHCIIE HA MPOICHTHI,
JIOJTU ¥ YacTH, Ha JBW)KCHHUE, padOTy, CTOMMOCTh TOBAapOB W YCIYT, HAJIOTH,
3amayn W3 O0OJacTH YNpaBieHUS JAYHBIMH W CeMEHHBIMU (UHAHCAMHN);
COCTABIISITh BBHIPAXKCHUS, YPABHCHHS, HEPABCHCTBA M UX CHUCTEMBI 110 YCIIOBHIO
3a]]a4i, WUCCIENOBATh TOYYEeHHOE PEIICHHE M OIICHUBATh TMPaBIONOA00HOCTh
pe3yNIbTAaTOB, YMEHHE MOJCIUPOBATh pCANbHBIC CHTyallMd Ha  S3bIKE
MaTEeMaTHKH, COCTABIIATh BBIPAKCHUS, YPABHCHUS, HCPABEHCTBA U UX CUCTEMBI
MO YCIIOBHIO 3aJlaud, HCCIEN0BaTh MOCTPOSHHBIC MOJCIH C WCIIOJIb30BAaHUEM

ammapata anreOpbl, HHTepIIPETUPOBATh TIOMYUSHHBIN pe3yabTaT

YMeHne omnepupoBaTh TOHSATHSAME: CpenHee apupMeTHUecKoe, MeAHnaHa,
HanOoJplllee W HaWMEHbIIee 3HAYEHHWS, pa3Max, IUCIEePCHs, CTaHAapTHOE
OTKJIOHCHHE 4YHCIIOBOIO Ha0opa, YMEHHE WU3BJICKaTh, HHTCPIPETHUPOBATH
nH(pOpPMAIIUIO, TIPSACTABICHHYI0 B TaOiuWIlaX, Ha JauarpamMmax, rpadukax,
OTPaXKAIOIyI0 CBOMCTBAa pEaJbHBIX TMPOIECCOB M SBICHUN; NPEICTABIATH
“H(OPMAITHIO C TIOMOIIBI0 TAOJIUI] M TUArpaMM; HCCIeI0BaTh CTATUCTHUECKUE
JaHHBIE, B TOM YHCJIE C MMPUMEHEHHUEM TPapUIeCKUX METOJOB U AIIEKTPOHHBIX
CPEICTB; TpapUUEeCKU HCCIICIOBATh COBMECTHBIC HAOJIOJCHUS C IMOMOIIBIO

JMarpaMM pacCEUBaHUs U JIMHEWHON perpeccuu

YMeHue ornepupoBaTh MOHATHSIMU: CIyYalHBIA ONBIT M CIydaliHOE COOBITHE,
BEPOSITHOCTb  CIY4alHOTO COOBITHS; YMEHHE BBIYHCIATH BEPOSTHOCTH C
HCHONB30BaHUEM TIpaUUeCKUX METOIOB; MPUMEHATh (POPMYNBI CIOKEHHUS U
YMHOXXEHHUsSI BEpOsiITHOCTEH, (opMysly TOJIHOM BeposiTHOCTH, (opMyiTy
bepuymmu, xomOuHaTopHBIE (akTel W (HOPMYIBI;, OIICHHBATH BEPOSTHOCTH
peabHBIX COOBITHH; YMEHHE ONEpUPOBATh MOHATHSAMH: CIIydaiiHas BEJIMYUHA,
pacmpezieieHHe BEpOSATHOCTEH, MaTeMaTH4YecKoe OXHUAaHue, MIUCIepCcHs |
CTaHIAPTHOE OTKJIOHEHHE CIy4alHOW BEJIMYMHBI, (PYHKLIUH PACHpPEAETICHUS U
IUIOTHOCTH PAaBHOMEPHOTO, ITOKAa3aTeIbHOTO M HOPMAJBHOTO pacHpeneseHul;
YMEHHE HCIOJIb30BaTh CBOMCTBA W3YUEHHBIX pACHpEIeNCHHI IS peleHus
3aj]1a4; 3HAKOMCTBO C TIOHSTHSIMU: 3aKOH OOJBIINX YUCEIT, METO/Ibl BBIOOPOYHBIX
WCCIIe/IOBAaHNH; YMEHHE TPUBOJHUTH MPUMEPHI MPOSIBICHHUS 3aKOHA OOJBIINX
Yyucel B INPUPOJHBIX M OOIIECTBEHHBIX SBJICHHUSX; yMEHHE OIEPHPOBATh
MOHATHSIMU: COUYETaHUE, IEPECTAHOBKA, YHCIIO COUETAHUM, YUCIIO IEPECTAaHOBOK;
ounom HproToHa; yMeHHe MPUMEHATh KOMOMHATOPHBIE (DaKThl M PACCYXKIACHUS
JUIsL PEIeHUs 3a]]a49; OlEHHBATh BEPOSTHOCTH PEalbHBIX COOBITHIL, COCTABIISAThH

BCPOATHOCTHYIO MOJICJIb U UHTCPIPCTUPOBATH HOHy‘leHHBIfI pe3yabTaT

YMeHue onepupoBaTh MOHATHSAMH: TOYKa, MPsIMast, MIIOCKOCTh, IPOCTPAHCTRO,
OTpPE30K, Jy4, BEJIMYUHA YIila, TNIOCKUN yrojl, ABYTPaHHBIN yroi, TPpEXTpaHHbIH
yToJ, CKpELIMBAIOIIMECS NpPsSMbIE, NMapajuIeIbHOCTh W INEPHEHIUKYISIPHOCTh
OpSMBIX W IUIOCKOCTEH, Yroil MeXIy MNPsMBIMH, Yroil MEXIy MNpsIMOd u

IIJIOCKOCTBIO, YI'OJI MEXKAY IIJIOCKOCTAMU, PACCTOAHUEC OT TOYKHU I0 INIOCKOCTH,
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pacCTOSTHUE MEXIY NPSIMBIMU, PACCTOSHUE MEXAY IUIOCKOCTAMH, YMEHHUE
WCIIONIL30BATh MIPH PEIICHUH 33124 U3y4eHHbIE (DAKTHI U TEOPEMBI TNITAHUMETPUH,
YMEHHE OIICHWBaTh pa3Mepbl OOBEKTOB OKPYXAIOIIET0 MHpa; CTPOUTH
MaTeMaTHYECKHE MOJENN C TTOMOIIBI0 T€OMETPUIECKUX MOHATHH M BEITUYHH,

peaTh CBA3aHHBIC C HUMHU IIPAKTUYCCKUEC 3ada49n

YMeHue omnepupoBaTh MOHATHUSAMHU: IUIOMANs (GUTYPB, 00BEM (UTYPHL,
MHOTOTPaHHUK, NPaBWILHBI MHOTOTPAHHHK, CEYCHHE MHOTOIpaHHHKA, KYO,
napajuleJieluie], npu3Ma, NnupaMuia, (Gurypa u TOBEPXHOCTH BpallICHUS,
UWIMHIpP, KOHyC, map, cdepa, miomanb chepsl, IUIONIAL TOBEPXHOCTH
MUPaMHUIBI, TPU3MBI, KOHYycCa, IHWJIMHIpPA, OO0BEM Kyba, NPSIMOYroIbHOTO
napaieNenuIie/a, MMPaMuIbl, TPU3MBbI, NWIMHAPA, KOHYyca, mapa, pa3BépTKa
MMOBEPXHOCTH, CCUCHUS KOHYCa U IIMIIMHAPA, TapaJUICIIbHbIC OCH WX OCHOBAHUIO,
ceueHue mapa, IUIOCKOCTh, Kacalomascsi cepsl, MWIHNHIPA, KOHYCa; yMEHHE
CTPOUTh CEUECHHUE MHOTIOIPaHHUKA, W300pakaTh MHOTOTPAHHUKH, (QUTYPBI H
MOBEPXHOCTH BpAICHUS, UX CCUCHHS, B TOM YHUCIE C MOMOIIBIO DIICKTPOHHBIX
CpelCTB; YMCHHE TPUMEHATh  CBOMCTBA  IEOMETPUYCCKUX  (UTYp,
CaMOCTOSITEIbHO (HOPMYIHPOBAThH OTPENEICHUS U3yUaeMbIX (HUTyp, BBIIBUTATH
THIIOTE3bI O CBOMCTBAX U IMpU3HaKax rcOMCTPUICCKUX q)Hpr, O6OCHOBI)IBaTI) HJIn
OMpPOBEpPraTh UX; yMEHHE MPOBOJWUTH KIACCUPUKANUIO (GUTYP MO pa3IHYHBIM

IIpU3HaKaM, BBITIOJIHATD HCO6XO,I[I/IMI:IG AOTIIOJIHUTEJIBHBIE ITIOCTPOCHUS
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YMeHune onepupoBaTh NOHATHAMU: ABWKECHUE B MPOCTPAHCTBE, MapajlICIIbHBINA
MIEPEHOC, CHUMMETPUS Ha IUIOCKOCTH M B  IPOCTPAHCTBE, IIOBOPOT,
peoOpazoBaHue Moa00us, TOAO0HBIE PUTYPHI;, YMEHHE PAacIIO3HABAThH PaBHBIC U
noJIo0HbIE (UTYpBl, B TOM 4YHCIE B TPHUPOJE, HCKYCCTBE, apXUTEKTYpE;
WCTOJIB30BaTh TEOMETPUUECKUE OTHOIICHHS IPH PEUICHWW 33/1a4; HaXOJHTh
reoMeTpUUYECKHE BEJTMYMHBI (JUIMHA, YTOJI, IJIOLIa (b, 00BEM) IPH PELLICHNUH 3a7a4
U3 Ipyrux y4eOHBIX NMPEIMETOB M U3 PEajbHOM JKU3HU; YMEHHE BBIYHCIATH
TEOMETPUYECKAE BEIMYWHBI (JIMHA, Yrojd, IUIOMaab, OOBEM, IIIOMATHL
MOBEPXHOCTH), HCIOJb3Yysl HM3y4YeHHBIE (OPMYJIBI U METONbI, B TOM YHCIE:
IUIOMIA (b TOBEPXHOCTH MTUPAMU/IBI, TPU3MBI, KOHYCA, IMIIMHJIPA, TIOIAAb ChEpHI;
00bEM Ky0a, IPSIMOYTOJILHOTO MapaJUIeIeHIIe1a, TUPaMUAbL, IPU3MBI, HIWIMHIPA,

KOHYca, [1apa; yMEeHHE HaXOAUTh OTHOIIEHHE 00BEMOB OAOOHBIX (GUTYD

Vmenne OINICpHUPOBATH MOHATUAMU: IIPAMOYTOJIbHAA CUCTEMA KOOpANWHAT, BEKTOP,
KOOpAWHATBI TOYKH, KOOpAWHATHI BEKTOpA, CyMMa BCKTOPOB, NPOU3BCACHUC
BEKTOpa Ha YUCJIO, PA3JIOKEHUE BEKTOpA I10 6a3Hcy, CKaJIApHOC NTPON3BEACHHE,
BEKTOPHOC IIPOU3BCACHUC, YI'OJl MCXKAY BEKTOpaMH; YMCEHUEC HCIIOJIb30BaThb
BCKTOpHBIﬁ u KOOpZ[I/IHaTHBIf/i METOA I PpCHICHUA TCOMETPHUYCCKHUX 3alda4d U

3aJa4 APYrux y4eOHBIX PEIMETOB

13

VYmenue BBI6I/IpaTI> HO,Z[XO,I[HH.II/IIZ MCTOJ IUId PpCHICHHA 3aaaduv; INNOHUMAHHC

3HAYUMOCTU MAaTCMATHUKHU B U3YUCHUU MPUPOJHBIX U O6]J_ICCTBCHHLIX mponcccoB




n HBHCHHﬁ; YMCHUC paclio3HaBaThb MPOABJICHUC 3aKOHOB MATCMATUKU B
HUCKYCCTBC, YMCHHC TNPHUBOAUTH TMPUMCPBI MATCMATHUYCCKUX OTKpLITI/If/’I

POCCHUICKOI 1 MUPOBOI MAaTEMATUYECKON HAYKU

HEPEYEHD 3JIEMEHTOB COIEPKAHMUSA, IIPOBEPAEMBIX HA EI'D ITIO

MATEMATHUKE
Kon ITpoBepsieMblii 3J1eMEHT CO/IePKAHUSA
1 Umncna ¥ BEIYUCIICHUS
11 HartypanbHbie u nensie uncna. [IpusHaku AeIMMOCTH LEIBIX YHCEI
12 Panmonaneabie uncna. OOBIKHOBEHHBIE U JIECSITUYHBIE JPOOH, MPOLECHTHI, OECKOHECUHbIC
' TIePUOIMYECKHC TPOOH
13 Apudmernyeckuii KOpPeHb HaTypajdbHOW creneHH. JlelicTBus ¢ apupMeTHIECKUMU
' KOPHSIMU HaTypajbHOU CTENEHU
14 Crenens ¢ nenbiM mnokasareneMm. CTeneHb ¢ palMOHAIbHBIM ToOKa3aTeneMm. CBoHcCTBa
' CTEIICHH
15 CuHyC, KOCUHYC U TaHI'€HC YMCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTE€HC
' YHCIIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. [lecstuuapie 1 HATypallbHBIE JOTapUGMBI
HeiicTBUTeNnbHbIE YHCia. ApH(pMETHUECKHE ONEpalu C ACHCTBUTEIBHBIMU YHCIIAMH.
1.7 [TpubnmxkE€HHBIE BBIYMCICHHUS, NIPAaBUIa OKPYIVICHHs, NMPUKUAKA M OLIEHKA pe3ysbTaTa
BBIYMCIICHUN
1.8 IIpeoOpa3zoBaHue BBIpaKEHUH
1.9 Kommnekcurlie uncna
2 VpaBHEHUs ¥ HEPABEHCTBA
2.1 Lenble 1 1poOHO-paIIOHANBHBIE YPABHEHHUS
2.2 WppatnmonansHple ypaBHEHUS
2.3 Tpuronomerpuueckue ypaBHEHUs
2.4 [lokasarenbHble U JOrapuMuiecKue ypaBHEHHS
2.5 Lenbie 1 1poO6HO-paIiOHANbHBIE HEPABEHCTBA
2.6 WppatmonansHble HEpaBEHCTBA
2.7 IlokazarenbHele U JorapudpMuueckue HepaBeHCTBA
2.8 TpuroHomerpuueckie HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 YpaBHEHH, HEPABEHCTBA M CUCTEMBI C MTapaMeTpaMHu
211 Martpuiia cuCTEMBI JJMHEWHBIX YpaBHEHUN. OnpeieTuTens MaTpHUIlbl
3 OyHknuu U rpaduku
31 Oyuxwms, crocoObl 3aanust pyHkmn. ['paduk GyHknmu. BzanMHo oOpaTHbie QYHKITHH.

Yérnble u Heu€THbIe pyHKUMH. [lepuoanueckue GpyHKINU




Ob6nacte onpeneneHus U MHOKECTBO 3HaueHn QpyHkumu. Hymn ¢ynkuun. [Ipomexytkn

3.2 3HaKOMOCTOSHCTBA. [IpOMEKYTKH MOHOTOHHOCTH (DYHKITMH. MaKCHMyMbl 1 MHHUMYMBI
¢ynkunu. Hanbomnpiiee v HanMeHbllee 3HaUeHUe (YHKIUU Ha TIPOMEXKYTKE

33 CrenenHast GyHKIMS ¢ HaTypaJbHBIM U IIeTIBIM MOKa3aTeieM. E€ cBoiicTBa u rpaduk.
' CoiicTBa 1 rpaduk KOpHs N-0il cTeneHn

3.4 Tpuronomerpuieckue GyHKIHH, UX CBOMCTBA U TpapuKu

35 IloxasarenpHas u norapupmuyueckas QyHKINU, UX CBOMCTBA U Irpaduku

36 Touku paspbiBa. AcUMIITOTH TpadgukoB GyHKIui. CBoiicTBa GYHKLUI, HEMPEPHIBHBIX Ha
' OTpe3Ke

3.7 [ocnenoBaTensHOCTH, CIIOCOOBI 3aJaHHS TIOCIEA0BATEILHOCTEH

3.8 Apudmernyeckas u reomeTpuueckas nporpeccur. @opmysa CI0XXKHBIX IPOLEHTOB
4 Hauana maremarndeckoro aHanusa

4.1 [IponsBognas pynkiuu. [Ipon3BogHbIe SNIEMEHTAPHBIX QYHKITHI

42 [IpuMeHeHnne Mpou3BOTHON K HCCIIEAOBAaHHIO (DYHKIMH HA MOHOTOHHOCTD U 3KCTPEMYMBI.
' Haxoxxaenne HaubospIero 1 HaMMEHbIIETO 3HAYCHUS (PYHKIMU Ha OTPE3Ke

4.3 [lepBoobpaznas. MaTerpan
5 MHoecTBa U JIOTHKa

51 MHoxecTBO, onepaluy HaJ MHOKecTBaMHU. Jlnarpammel Ditnepa — Benna

52 Jloruka
6 BeposTHOCTE U cTaTUCTHKA

6.1 OmnucaTenbHas CTATUCTUKA

6.2 BeposTHOCTB

6.3 KomoOuHaropuka
7 I'eomeTpus

7.1 @urypsl Ha IIOCKOCTH

7.2 [IpsiMbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHuK{

7.4 Tena v MOBEPXHOCTH BPAIICHUSI

7.5 Koopaunate! 1 BEKTOpPHI
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