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IlosicHuTeNbHAA 3alIHCKA

[IporpamMa 1o MaTeMaTWKEe Ha ypPOBHE CpeaHero oomero odpa3zoBaHus pa3padoTaHa Ha
ocHoBe ®PI'OC COO ¢ yuéToM COBPEMEHHBIX MHPOBBIX TpPEeOOBaHUM, NPEIBABIIEMBIX K
MaTeMaTHYECKOMY O0Opa3oBaHWIO, W TPAIUIUN pPOCCUICKOTO oOpa3oBaHus. Peamm3zarus
nporpaMMbl IO MaTreMmaTuke oOecrneuyuBaeT OBJAJCHHE KIIOYEBBIMU KOMIIETEHIIUSMH,
COCTaBIISIIONIUMHU OCHOBY JIJISi CaMOPa3BUTHsS M HEMPEPHIBHOTO 00pa3oBaHUS, IIEIIOCTHOCTh
OOLIEKYIBTYPHOT0, TUYHOCTHOTO U MO3HABATENILHOTO PA3BUTHSI TMYHOCTH 00YJarOIINXCA.

B mporpamme 1o MareMaTMKe YYTCHBI HJIEM U TIOJOXKEHHUS KOHIICTIIHMA Pa3BUTHUS
MareMaTrhdeckoro ooOpas3oBanus B Poccuiickoit denepanmu. B cooTBEeTCTBMM ¢ Ha3BaHUEM
KOHIICTIIIMKM, MaTeMaTU4eCcKoe 00pa3oBaHUE JOKHO, B YaCTHOCTU, MPEAOCTABIATH KaXKIOMY
oOyJaroremMycsi BO3SMOXKHOCTh JIOCTHXKEHUSI YPOBHS MaTeMAaTUYECKUX 3HAHUI, HEOOXOIUMOTO
JUISL JaJIbHEHIIeH ycrenHo ®u3Hu B oOmectBe. IMEHHO Ha pellleHrue 3TOM 3a/1aud HallejieHa
mporpaMma o MateMaTHkKe 6a30BOro ypoBHSI.

Maremartuka - OOPHBIN NMPEaMET Il U3YUCHHUSI CMEXKHBIX JTUCUUILIMH, YTO JIeJlaeT 0a30BYyIO
MaTeMaTHYECKYIO OJIFOTOBKY HEOOXOAMMOM.

[TpakTHdeckasi OJE3HOCTh MATEMATHKH OOYCIIOBJICHA HAJIIMYUEM MPOCTPAHCTBEHHBIX (OpM,
KOJIMYECTBEHHBIX OTHOIIECHUH, YIKOHOMUYECKHX PAcueTOB; HEOOXOAMMOCTHIO MaTEMaTHUYECKHUX
3HAaHWA B TIOHUMAHWH TPUHITUIIOB YCTPOWCTBA M WCIOJIL30BAaHUS COBPEMCHHON TEXHHKH,
BOCTIPUATUSA M HWHTEPIIPETalNs PasHOOOpPa3HON COIHMAbHOM, YKOHOMUYECKOW HHGOpMaIuy;
MPAKTUYECKUX MPUEMOB T€OMETPHUYECKUX HM3MEPEHUH W TOCTPOCHUMU, YTCHHS HH(OPMAIIUH,
MPEJICTaBICHHON B BUE TaOJHUIl, AUarpaMM U TpadrKoB.

[IpumeHneHne MaTeMaTHYECKOTO CTUJISI MBIIUICHUS, MPOSIBISIONIEIOCS B OMPEACIEHHBIX
YMCTBEHHBIX HaBBIKaX, MpUEMaX M METOJaX MBIIUICHHUS YeJoBeKa, mporeccax 0000IeHus u
KOHKPETHU3aIlu1, aHaJl3a U CUHTE3a, KIacCU(UKAIMU U CHCTeMaTHU3aluu, adCTparupoBaHus U
aHaJoOTWii Kak (OPMUPOBAHUU ANTOPUTMHUYECKON KOMITOHEHTHI MBIIUICHUS M BOCHUTAHUU
YMEHUH JEUCTBOBATH MO 33JaHHBIM aJTOPUTMaM, MO3BOJISIFOIIEH COBEPIIICHCTBOBATh U3BECTHBIC
U KOHCTpyHMpoBaTh HOBBIE. OOBEKTHI MaTEeMaTHUECKUX YMO3AKIIOYEHHH, TpaBUlia HX
KOHCTPYMPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTHUYECKUX MOCTPOCHUM, CIOCOOCTBYIOT BBIPaOOTKE
yMeHH (GOpMyITUpOBaTh, OOOCHOBBIBATH M JOKa3bIBaTh CYXKIEHUS, TEM CaMbIM Pa3BUBAIOT
JIOTUYECKOE MBIIILJICHHUE.

OOyyeHne MaTeMaTUKe Kak BOBMOKHOCTh Pa3BUTUS y 00YYArOMIMXCS TOYHOM, pallMOHANIbHON
1 UHPOPMATUBHOU peUH, yMEHUSI OTOMPATh HAaMOOJIee MOAXOISIINE I3bIKOBBIC, CHMBOJINYECKHE,
rpaduueckue cpeacTBa A BHIpAXKESHHsI CYKICHUN U HATJISITHOTO MX MPEICTaBICHHUS.

OO01iee 3HAKOMCTBO C METOJIaMH TTO3HAHUS JIEHCTBUTEILHOCTH, MIPEACTABICHUE O TIPEAMETE U
METOJI¢ MaTeMaTHUKH, €r0 OTIMYHUS OT METOJOB €CTeCTBEHHBIX M TyMaHHUTapHBIX HayK, 00
OCOOCHHOCTSX MPUMCHCHHSI MAaTEMaTHKW IS PEIICHUS HAyIHBIX M MPHUKIAJIHBIX 33a4 Kak
HEOOXOUMBIA KOMIIOHEHT O0IIeH KyIbTYpHI.

N3yuenne MareMaTwKyd CIOCOOCTBYET ICTETHUYECKOMY BOCIHMTAHHUIO UYEIOBEKA, MOHUMAHUIO
KpPacoThl M H3SIIECTBA MAaTEMATHUYECKUX PACCYXKACHUM, BOCHPHITHIO T€OMETPUUYECKUX (opM,
YCBOEHUIO UJIEU CHUMMETPHUH.

[TpuoputeTHbIME HeassMH 00ydeHus martematuke B 10-11 kmaccax Ha 0a30BOM ypOBHE
SIBJISTFOTCSL:

e (QopmupoBaHUE IEHTPAIBHBIX MAaTEMaTHYECKHX MOHSITUN (YHUCIO, BEIMYMHA,
reoMeTpuyecKas ¢urypa, MepEeMeHHas, BEPOSATHOCTb, byHKIHSA),
00€ecTeunBarOIIMX TMPEEeMCTBEHHOCTh W TEPCHEKTUBHOCTh MaTEeMaTHYECKOTO
00pa3oBaHUs 00yJaOLIHXCS;

e [ofBeACHHE OOYy4YaIOIIUXCSl Ha JOCTYIIHOM [UIi HHMX YPOBHE K OCO3HAHHIO
B3aMMOCBS3M MaTEeMAaTUKH M OKPYKAIOLEro MUpa, TIOHUMaHUE MaTeMaTUKH Kak
yacTu 00IIel KyIbTyphl YEIIOBEUECTBA,
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® pa3BUTHE WHTEJUICKTYAJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH OO0yJarommxcs,
MIO3HABATEJIbHOW AKTUBHOCTH, HCCJIENA0BATEIbCKUX YMEHUH, KPUTUYHOCTHU
MBIIUICHHUS, UHTEPECa K U3YyYEHUIO MAaTEeMaTHKU;

e (QopmupoBanue (GYHKIIMOHATHHOW MaTEMaTHMYECKONM TI'pPaMOTHOCTH: YMEHUS
pacno3HaBaTh MaT€MaTUUYECKHE ACIEKThl B PEAIbHBIX KU3HEHHBIX CUTYalUAX U
IpU U3YYCHUU JPYrUX Yy4eOHBIX MPEIMETOB, MPOSBICHHUS 3aBUCHUMOCTEH U
3aKOHOMEpPHOCTEH, (QOopMyIHpOBaTh HUX Ha S3bIKE MAaTeMaTUKU M CO3/1aBaTh
MaTeMaTU4YeCKHe MOJICNIU, PUMEHSIThH OCBOCHHBIM MaTeMaTUYECKUM anmapar AJis
pElIeHUs] TPaKTUKO-OPUEHTHUPOBAHHBIX 337a4, UHTEPIPETUPOBATh U OLIEHUBATH
IIOJIy4YEHHBIE PE3YJIbTATHI.

OCHOBHBIMU JIMHMSIMHU cojepkaHus marematuku B 10-11 kmaccax sBisrorcs: «Ywucna u
BBIUUCIICHUS», «Ajredpay («AnreOpandeckue BBIPAXKEHUS», «YPAaBHEHHS M HEPABEHCTBAY),
«Hauana wmartemaruueckoro ananuza», «l'eomerpusi» («l'eomerpuueckue GUTYpBl M HUX
cBoiicTBa», «VI3MepeHHe TeOMETpUYECKUX BEIMYMHY»), «BepoATHOCTL U  CTATUCTHKA».
CopepxaTenpHble JIMHUM PAa3BUBAIOTCS MApAJJIENbHO, KaXKIas B COOTBETCTBHH C COOCTBEHHOMN
JIOTUKOM, OJTHAKO HE HE3aBHCUMO OJIHA OT APYIOi, a B TECHOM KOHTAaKTe M B3auMmozeincresuu. Mx
o0OBeAMHSIET JIOTMYECKas  COCTAaBISIIONIAs, TPAJUIMOHHO TMpHUCYIIas MaTeMaThKe U
IPOHM3BIBAIONIAS BCE MAaTEMAaTUUYECKUE KYypPChl M cojiepkarenbhble TuHuu. ChopMymupoBaHHOE
B ®I'OC COO tpeboBaHUe «BlIaJlEHUE METOAAMH JJOKA3aTEIbCTB, AITOPUTMAMU PELICHHS 3a/1a4,
yMeHHE (OPMYIUPOBATH OIPEACICHHS, AKCUOMBI W TEOPEMBI, NMPUMEHATh WX, TPOBOJIUTH
JIOKa3aTeNIbHbIE PACCYXKACHHS B XOJI€ PEIIEeHUs 3a7au» OTHOCUTCS KO BCeM Y4eOHBIM Kypcam, a
(dopMUpOBaHKE JIOTMUECKUX YMEHUH paclpelessieTcsl M0 BCeM rojaM OOy4eHHs Ha ypOBHE
cpemHero odmiero oopasoBaHus.

B cootBerctBUn ¢ ®I'OC COO maTemaTuka sIBIS€TCS 00s3aTEIbHBIM MIPEAMETOM Ha JTAHHOM
ypoBHE oOpa3oBaHus. [Iporpammoii mo marematuke MpeaycMaTpUBaeTCs H3ydyeHHE y4eOHOTo
npeamera «MaremaTuka» B PpaMKax TPEX Y4eOHBIX KYpPCOB: «AJjreépa W Hayaja
MaTeMaTH4YeCKOro ananusza», «['eomerpus», «BeposiTHOCTH M cTaTUcTHKa». DOpMHUpPOBaHHE
JIOTUYECKUX YMEHUH OCYIIECTBIISIECTCS Ha MPOTSKEHUH BCeX JET 0Oy4yeHHUs] Ha YPOBHE CPETHETO
o0miero oOpa3oBaHus, a SJIEMEHTHI IOTUKH BKIIIOYAIOTCSA B COJIEp>KaHNE BCEX HA3BAHHBIX BHIIIE
y4eOHBIX KypCOB.

Yucno yacoB ans uzydenus matematuku B 10 kmacce - 170 yacoB (5 yacoB B Henenio), B 11
kiacce - 170 gyacoB (5 yacoB B HEJEINIO).

I[InanupyemMblie pe3yabTaThl 0CBOEHHUSI IPOrpaMMbl N0 MaTeMaTHKe 0a30BbIN yPOBEHb Ha
YpOBHE CpeHero 001ero oopa3oBaHus.

B pesynbraTe wu3yueHHs MaTEMaTHKH Ha YpOBHE CpeaHEro oOmiero ooOpa3oBaHUd Y
oOyuatomierocst 0yayT c(hopMHUpPOBaHbI CIEAYIONINE JUYHOCTHBIE Pe3yJIbTaThl:

1) rpakaaHCKOro BOCIIUTAHUSL:

c(OPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMH OOydYaroImerocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OOIIEeCTBa, MPEACTABIECHHE O MaTeMaTHMYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUH, MpOIEAyp TpakJaHCKOTO oO0IecTBa
(BBIOOPBI, OTIPOCHI U JIPYTO€), YMEHUE B3aUMO/IEHCTBOBATh C COL[UAIIBHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIIMSAMU U HA3HAUYCHUEM;

2) TaTPHOTHYECKOTO BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON Tpa)kIaHCKON MACHTHUYHOCTH, YBOKEHHUS K MPOLLIOMY
Y HACTOSIIEMY POCCUMCKON MaTeMaTUKH, IEHHOCTHOE OTHOIIEHNE K TOCTHYKEHHUSIM POCCHUHCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTeMaTHMYECKOW IIKOJbI, WCIOJIb30BAHUE STUX JIOCTHUKEHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, c(hepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMS:

OCO3HAHHWE JIYXOBHBIX IIEHHOCTEH poccuiickoro Hapoaa, CGHOPMUPOBAHHOCTD
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKH U JESTENbHOCTBIO YYEHOI'O, OCO3HAHME JIMYHOIO BKJAJa B IOCTPOEHUE

YCTOHYHBOTO OyIyIIEro;
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4) 5CTETUYECKOTrO BOCIIUTAHMS:

JCTETUYECKOE  OTHOIIEHHWE K  MHUpY, BKJIKOYas 3CTETHMKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEW, OOBEKTOB, 3aJay, pEUICHUH, pacCyKICHHH, BOCHPUUMYHUBOCTh K
MaTeMaTHYECKUM aclleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) ¢usMyeckoro BOCIIUTAHUS:

cOPMHPOBAHHOCTE YMEHMsI IPUMEHSTh MaTeMaTU4YecKHe 3HaHMs B MHTepecax
310poBOrO M Oe3zomacHOro obpas3a JKM3HH, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3I0POBBIO
(3mopoBoe mMTaHUe, COATAHCUPOBAHHBIN PEXUM 3aHATUH M OTIbIXa, PEryisipHas (usnueckas
AKTUBHOCTH), (PU3MUYECKOE COBEPIICHCTBOBAHUE MPH 3AHATUAX CIOPTUBHO- O3[0OPOBHUTEIBHOM
JeSITEIbHOCTBIO;

6) TpymoBOro BOCHMTAHMUSE:

TFOTOBHOCTb K TPYAY, OCO3HAHHWE LIEHHOCTH TPYIOJ00Ms, MHTEPEC K Pa3IuuHbIM chepam
npoeCCHOHATILHON JESATEIbHOCTH, CBSI3aHHBIM C MAaTEeMaTUKON M €€ MPHUIIOKEHUSIMHU, YMEHUE
COBepIIaTh OCO3HAHHBIA BBHIOOP Oyayuied mnpodeccud U Ppean30BbIBATE COOCTBEHHBIE
KU3HEHHbIC IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTH4ecKoMy O0Opa3oBaHUIO W
camM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIIEHUHU
IPAKTUYECKUX 3a7a4 MaTEMaTUYECKOI HallpaBIeHHOCTH;

7) 5KOJOTMYECKOr0 BOCIIUTAHUS:

Cc(OPMHPOBAHHOCTb 3KOJOIMYECKOW KYJIbTYpbl, IOHUMAaHHME BIIUSHHUS COLIUAIBHO-
HSKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME IPHUPOAHON M COLMAIBHOW Cpelbl, OCO3HAaHUE
rJ100aNbHOTO  XapakTepa  3KOJOIMYECKMX  IpoOjieM, OpHeHTalMs Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHUs 3ajad B 00JacTU OKpY’KaIoLIEH cpelipl, MJIaHUPOBaHUE
HOCTYIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEeH cpeibl;

8) HeHHOCTH HayYHOTO MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHMs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAYKU U OOIECTBEHHOW MPAaKTHKH, MOHMMaHWE MAaTeMaTU4YeCKOW HaykKHu Kak cgepbl
YeJIOBEUYECKON JEATENIbHOCTH, 3TAllOB €€ pa3BUTHSA U 3HAYMMOCTH JUIsl Pa3BUTHS LIUBUIIM3ALINH,
OBJIaJICHUE SI3bIKOM MaT€MaTUKH U MaTEMaTUYECKON KyJIbTYpPOU KaK CpPEeICTBOM MO3HAHMS MHPA,
TOTOBHOCTH OCYILECTBIIATH NNPOEKTHYIO M UCCIIEN0BATENbCKYIO IE€ATEIbHOCTD UHANBUYaIbHO U
B IpyTIIE.

B pesynbraTe wH3ydyeHus MaTeMaTHMKHM Ha YpOBHE CpelHero oomero o0pa3oBaHMs Yy
oOydaromierocss OyayT cQOpMHUpOBaHbl IO3HaBaTe/lbHble YHHMBepcaJbHble Yy4deOHbIe
AefcTBHS, KOMMYHMKATHBHbIC YHHMBepCaJlbHble Yy4YeOHbIC [1efCTBHA, peryJisiTHBHbIC
YHHBepcaJibHble y4eOHble 1eiicTBHS, COBMECTHAs 1eATeJIbHOCTb.

VY oOyuatomierocss 6yayT chopMHUpOBaHbBI CleyroUIe 0a30Bble JIOTHUECKUE ACUCTBUS Kak
4acTh MO3HABATeJIbHbIX YHHBEPCAJBbHBIX Y4eOHBIX AelCTBUIi: BBIBIATh U XapaKTEPHU30BaATh
CYIIECTBEHHbIE TPU3HAKK MaTeMaTHYeCKUX OOBEKTOB, TMOHSATHHA, OTHOUIEHUH MEXIy
HNOHATUSIMH, (HOPMYJIMPOBATH ONpEENCHUsI MOHATUHN, YCTAaHABIMBATh CYLIECTBEHHBIH MPHU3HAK
KJaccu(puKaluu, OCHOBaHMS JUIs 000OIIEHUS U CPaBHEHUS, KPUTEPUH ITPOBOIMMOTO aHAN3a,;

BOCIPUHUMATh, (DOPMYIHpPOBaTh U IMPEOOPa30BBIBATH CYXKIEHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IKE, YCIOBHEIE;

BBISIBJISITH MaTeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTHUBOpeUHs B (pakTax,
JAHHBIX, HaONIONEHUSX W  YTBEPXKACHUAX, IMpeliaraTb KPUTEpUH s BBIABICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JIeNIaTh BBIBOJIBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTHBHBIX M WHIYKTHBHBIX
YMO3aKII0YEeHNUN, YMO3aKIIIOUeHUH 110 aHAJIOTUH;

POBOJUTH CAMOCTOSITEIILHO JJOKa3aTeIbCTBA MAaTEMATHUECKUX YTBEPKACHUHN (TpsSMBbIe U
OT TPOTUBHOTO), BBICTpaMBaTh AapryMEHTAIMI0, MPUBOAUTH TMPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHHS U BBIBOJIBI;

BBIOMpATh CIOCO0 pemieHns y4eOHOW 3amaud (CpaBHHMBATh HECKOJIBKO BapHAaHTOB
peuieHus, BbIOMpaTh HauboJee MOIXOMAIMN ¢ YYETOM CaMOCTOSITEIBHO BBIJCICHHBIX
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KPUTEPUEB).
VY oOyuatomerocst OyyT copMUPOBaHBI Clieytolire 0a30Bble HCCIEA0BATEIbCKUE JEHCTBHS
KaK 4acTh TI03HABATEIIbHBIX YHHUBEPCAIBHBIX YU€OHBIX JCHCTBUI:

UCIIONIb30BAaTh  BOMPOCHl  KaK  HCCIENOBATENbCKUM ~ WMHCTPYMEHT  IO3HAHUS,
(dbopMyIUpPOBaTh BOMPOCHI, (PUKCUPYIOIIHE MPOTUBOPEUNE, MPOOIeMy, YCTaHABIMBATH NCKOMOE
U 1aHHO€, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINI0, MHEHHUE;

IPOBOAMTH CAMOCTOSATEIBHO CIUIAHMPOBAHHBIM AKCHEPUMEHT, HCCIIEI0BAaHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTUYeCKOTo OObEeKTa, SBJICHUS, IPOLIECCa, BBISBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SBICHUSMH, TPOIIECCAMH;

CaMOCTOSTENbHO (GOPMYIUPOBATh 0OOOIIEHUS U BHIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOJII0/IEHUS, UCCIIEI0BAaHUS, OLICHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U
000011IeHMI;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOLIECCA, @ TAKXKE BBIIBUraTh MPEAIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Y o6yuaromerocs Oyayr chopmupoBaHbl ymeHHs paboTaTh ¢ WHGOpMAIUMEd Kak 4YacTh
MO3HABATENIbHBIX YHUBEPCATbHBIX YUEOHBIX ACHCTBUNA:

BBISIBIIATH 1e(DUIUTH HHPOPMAITUH, TaHHBIX, HEOOXOIUMBIX IS OTBETA Ha BOIIPOC M JUIS
pellIeHus 3a1a4H;

BBIOMpaTh WHPOPMALMIO W3 HMCTOYHUKOB PA3UYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTEeMAaTU3UpPOBaTh W HMHTEPHPETUPOBATH HH(POPMALMIO pPA3TUYHBIX BHIOB H  (HopM
IIPEJICTaBICHMUS;

CTPYKTypupOBaTh  MHGOpMAIMIO, TPEACTaBIATH €€ B  pa3IU4HbIX  (opmax,
WITIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAJEKHOCTh MHPOPMAIIMH 110 CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

VY oOyuaromierocst 6yayT copMHpPOBaHbI YMEHHs OOIIEHUS KaK 4YacTb KOMMYHUKATHBHBIX
YHUBEPCAJIBHBIX YUeOHBIX /I CTBUIA:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKJIEHHUS B COOTBETCTBUU C YCIOBHUSAMHU M LEISIMHU
oOImIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX U MHUCHMEHHBIX
TEKCTaX, JaBaTb MOACHEHMs IO XOAy pEUIeHHs 3a7ayd, KOMMEHTHUPOBATb MOJyYEHHBIH
pe3ynbTar;

B X0JIe 0OCYXJIeHHs 3a71aBaTh BOIPOCHI MO CYILECTBY OOCYKIaeMOil TeMbl, MPOOIEMBI,
perraeMoil 3ajauu, BBICKAa3blBaTh WJEM, HAlLIEJICHHbIE HA MOMCK PELICHMs], COMOCTaBIsATh CBOU
CYXJIEHUS C CYXACHUSAMH JPYTrHMX YYaCTHHKOB JWanora, oOHapyKuBaTh pa3iMuue M CXOJICTBO
MO3UIMH, B KOPPEKTHOM popMe GOpMYyIHUPOBATH Pa3HOTIACHsI, CBOM BO3PAXKECHHUS;

NpPEICTaBIATh PE3yNbTaThl PEIIEHUs 3aJaud, SKCHEPUMEHTA, UCCIIEAOBAaHUS, MPOEKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (QopmaT BBICTYIUIEHUS C Y4YETOM 3a/Jad Mpe3eHTaluud |
0COOEHHOCTEH ayTUTOPHH.

Y oOyuwaromerocs Oyayr chopMupoBaHBI YMEHHUS CaMOOPTaHHM3allMd KaK  dYacTh
PeryJsiTHBHBIX YHHBEPCAIbHBIX Y4eOHbIX el CTBHIA:

COCTaBJIAThH IJIaH, AJITOPUTM pELIEHUs 3a/adyd, BBIOMPATh CIOCO0 peHieHHsl ¢ y4ETOM
UMEIOIUXCA PECYPCOB UM COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATh
BapHaHThI PELICHUH ¢ y4ETOM HOBOM MH(OPMALINH.

VY obyuaromerocst OyayT cOpMHpPOBAaHBI YMEHHS CaMOKOHTPOJS KaK YacTh PEryIsSTHBHBIX
YHHUBEpPCAIbHBIX Y4EOHBIX NEHCTBHI:

BJIAJCTh HaBBIKAMU MO3HABATENBbHOM pedieKcuH Kak OCO3HAHHsS COBEpIIaeMbIX
JNENCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YNIbTATOB, BIAAETh CIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOLIECCca U pe3yabTaTa PEelIeHNs: MaTeMaTHUECKON 3a/1auu;

NpeIBUIETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HHKHYTH MPU PEHICHUU 33/Ja4d, BHOCHUTD
KOPPEKTHBBI B JICSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIIMNOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBHSIM, OOBSACHATH NPUYMHBI
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JOCTHIKEHHUS WM HEAOCTH)KCHUS PE3YJIbTAaTOB JEATEIbHOCTH, HAXOAUTh OIIMOKY, IaBaTh
OLICHKY ITPHOOPETEHHOMY OIIBITY.
VY obyuaromerocst 0yayT cOpMHUPOBAHEI YMEHHSI COBMECTHOI 1eATeJIbHOCTH:

MOHUMATh M UCIOJIb30BATh NMPEHMYIIECTBA KOMAHIHONH U MHIMBUIYaIbHON pabOTHI IpH
pelieHny y4eOHBIX 3a/Jay, NPUHUMATh IIeJIb COBMECTHON JEATEIhHOCTH, TUIAHUPOBATH
OpraHu3allii0 COBMECTHON Pa0OTHI, paclpeneNaTh BHIbI padOT, MOTOBApUBATHCS, OOCYXIATh
MIPOILIECC B PE3YNIbTAT pabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B T'PYIIOBBLIX (hopMax padoThl (0OCYKIeHUs, OOMEH MHEHUH, «MO3TOBBIC
HITYPMBD» W WHBIC), BBHITIONHSATH CBOKO YacTh PabOTHl U KOOPIAWHHUPOBATH CBOU JEHCTBUS C
JNPYTUMH 4JICHAMH KOMAaHJbI, OIICHWBAaTh KAauyeCTBO CBOEro BKJaJa B OOMIUI MPOIYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMO ICHCTBUSI.

IIpeaMeTHble pe3yabTaThl OCBOCHHsS NMPOrPAaMMbI 110 MaTeMaTHKE Ha 0a30BOM YpOBHE Ha
YPOBHE cpenHero oomiero oOpa3oBaHMs NPEACTABICHbI O TrojaM oOOydeHUs B pamKax
OTJICNIbHBIX YY€OHBIX KYPCOB B COOTBETCTBYIOIIMX pa3jeliaX MporpaMMBbl [0 MaTeMaTHKE.

Pabouas nporpamma yue0HOro Kypca «Ajredpa u Ha4yajia MATEMaTHYeCKOr0 aHAJIN3a».

[TosicuuTenpHas 3amucCKa.

YueOHblli Kypc «AnreOpa ¥ Hadala MaTeMaTHYeCKOro aHaiM3a» O00ecTeyrBaeT
MHCTPYMEHTANbHYIO 0a3y /Ui W3Yy4eHHUS BCEX ECTECTBEHHO-HAYYHBIX KYypcOB, (GOpMHUpYET
JIOTHYECKOE U a0CTPAKTHOE MBIIIUICHUE 00yUYarOIUXCs Ha YPOBHE, HEOOXOTUMOM JUIsSi OCBOCHUS
y4eOHBIX KypcOB MH(POPMATHKHU, OOIIECTBO3ZHAHMSI, HCTOPUH, CIOBECHOCTH. B pamkax yueOHOro
Kypca «AnreOpa U Hayajla MaTeMaTHMYECKOro aHajiu3a» OOydarollMecs OBJIAJEBAOT
YHHUBEPCATbHBIM S3BIKOM COBPEMEHHOH Hayku, KOTopas (OopMynHpyer CBOM JOCTHKEHHS B
MaTeMaTHYECKOH popme.

YueOHblll Kypc aireOpbl M Hayal MaTeMaTHYECKOro aHallM3a 3aKjaJblBaeT OCHOBY s
YCIICIIHOTO OBJAJICHUS 3aKOHaMH (DU3MKH, XWMHH, OWOJIOTHH, TIOHMMAaHUS OCHOBHBIX
TEH/IEHIIMH SKOHOMHKH U OOIECTBEHHOM KHU3HM, MO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX
UQPPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOJIb30BaTh WX B ITOBCEIHEBHOU
*u3HU. OBnajgeHue aOCTPaKTHBIMU M JIOTHYECKH CTPOTMMH MaTEeMaTHUYECKHUMH KOHCTPYKIUSIMU
pa3BUBaeT yMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHMHHOCTb YTBEpPXKIACHMUS,
UCIMOJIb30BaTh O00OOIIEHHE M KOHKPETHU3aluio, a0CTparupoBaHUE M aHaJIOrHio, (HopMupyer
KpeaTUBHOE U KPUTHYECKOE MbIIIeHHE. B Xo/e n3ydenus anreOpsl 1 Hadajl MaTeMaTUYecKoro
aHajM3a Ha ypOBHE CpeAHEro odmero obpa3zoBaHHs OOyYaroIMecs IMOJy4YarOT HOBBIA OIBIT
pelleHNs TPUKIATHBIX 3a]a4, CAMOCTOSTEIbHOTO IIOCTPOEHUS MAaTeMaTH4YEeCKUX MoJenen
peabHBIX CUTYalluid W WHTEPIpETAlH TOJYYEHHBIX PEUICHHM, 3HAKOMSTCS C MpUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEM B Mpupoje, Hayke M B MCKYCCTBE, C BBIJAIOLIIMUCS
MaTEeMAaTHYECKUMHU OTKPBITUSMU U UX aBTOPAMH.

VYueOHbII Kypc anreOphl W Hadajdl MaTeMaTHYeCKOro aHaiau3a o0JagaeT 3HAYUTEIhHBIM
BOCIIUTATEIbHBIM TOTEHIIMATIOM, KOTOpBIA peaJu3yeTcsi Kak uvepe3 Yy4ueOHbI Marepua,
crocoOcTByIONMI (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U uepe3 cnerupuky yaeOHoi
NeSTebHOCTH,  TpeOylomeld  caMOCTOSITEIbHOCTH,  aKKypaTHOCTH,  MPOJOJKUTEIbHOM
KOHIICHTPAIlMH BHUMAaHUS 1 OTBETCTBEHHOCTH 32 TIOJTYYCHHBIN pe3ysIbTarT.

B ocHoBe Meroauku oOydeHus anreOpe M HayalaM MaTeMaTHYeCKOTO aHajh3a JIeKHT
JAeSITeIbHOCTHBII IPHHIIAT O0YYICHUSI.

B crpyktype mnporpammbl mo airedpe M HavyalaM aHaju3a BBIJICISAIOTCS CIEAYIOIINe
coJep:kaTe/ibHO-MeToAuYecKUue JuHMU: «YHucna u BbruuciaeHus», «OyHKUIUU U TpaduKu»,
«YpaBHEHHUS U HEpaBeHCTBa», «Hauama mareMaTuyeckoro aHammsa», «MHOXKECTBA U JIOTUKAY.
Bce ocHOBHBIE conep:kaTeabHO-METOIWYECKUE JTUHUM W3Y4aroTCsl Ha MPOTSHKEHUHM IBYX JIET
o0yueHHsT Ha YpOBHe cpenHero oOmiero oOpa3oBaHus. JlaHHBIA y4eOHBIH Kypc sBISETCS
WHTETPaTUBHBIM, O00bEeINHAA B ceOe colep)KaHue HECKOJIbKUX MaTeMaTU4YeCKUX IUCIMILIUH:
anreOpa, TPUTOHOMETPHS, MaTeMaTHUYECKUMH aHalW3, TEOpuUsi MHOXKECTB U  JIpYTHUe.
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OOyyaronuecss OBJIAJEBAIOT MIMPOKUM MATEMAaTHYECKUM alllapaToM, y HUX MOCIEIO0BATEIHHO
dbopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTHh MAaTeMaTHYEeCKYI0 MOJIeNb PEaJbHOM
CUTyallid, TPUMEHATh 3HAHWs, TIOJNyYeHHbIE B Yy4eOHOM Kypce «AnreOpa W Havana
MaTeMaTUYeCKOT0  aHalu3a», JJId  pPELIEHUS  CaMOCTOATENbHO  CHOPMYIUPOBAHHOMN
MaTeMaTHYECKOH 3a7auu, a 3aTeM UHTEPIPETUPOBAThH TOTYyICHHBINA PE3yIbTaT.

CopepxarenpHo-MeTOAUYECKass TUHUS «Uuclia U BBIYUCIECHUS» 3aBepliaeT (popMUpOBaHUE
HABBIKOB HCITOJIb30BAHUS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIIO HAYaTO Ha YPOBHE OCHOBHOTO
obmero obpazoBanus. Ha ypoBHe cpemnero obmiero oopazoBanus 0co00€ BHUMaHUE YIEIAETCS
(OPMUPOBAHUIO TIPOYHBIX BBIYUCIUTEIHHBIX HABBIKOB, BKJIIOYAIOIIMX B CEOs HCIIOIH30BAHUE
pa3IMyYHbIX (OPM 3alKCU IEHCTBUTEIBHOIO YMCIA, YMEHUE PAllMOHAIBHO BBIMOJIHATH 1EHCTBUS
C HHMH, JeJaTh NPHUKUAKY, OIEHUBATh pe3ynbrar. OOydarmuecss TIMMOTyJaroT HaBBIKU
npUOIMKEHHBIX BHIYUCIICHHH, BHITTOJIHEHUS JEMCTBUI ¢ YUCIIaMH, 3alIMCAaHHBIMU B CTaHApPTHOMN
dbopMe, HCTIOTH30BAHUSI MATEMATUICCKIUX KOHCTAHT, OIICHUBAHUS YUCIIOBBIX BBIPAKCHHM.

CopepxarenbHasi TUHUS «YPaBHEHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHUU BCETO
oOydeHHsT Ha YypOBHE CpEAHEro oOmero oO0pa3oBaHUs, TOCKOJIBKY B KaXKIOM pasjeie
MpPOrpaMMbl MPEIYCMOTPEHO pELICHHE COOTBETCTBYIOIIMX 3afad. OOywaromiuecs OBIaJeBaOT
Pa3IUYHBIMU METOJAMH PEIICHUS IENbIX, PAIMOHAIBHBIX, UPPAIMOHATBHBIX, MMOKA3aTeIbHBIX,
jgorapu(pMHUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHUMN, HEPABEHCTB U UX cucTeM. [lonydeHHble
YMEHHSI UCTOJB3YIOTCS TMPU HCCICNOBAaHUU (DYHKIMK C TIOMOIIBIO MPOWU3BOTHOW, PEIICHUU
MPUKIAIHBIX 33724 U 33/1a4 Ha HaXOXKJCHHE HAauOOJBbIINX M HAaUMEHBIINX 3HAaYeHUH (yHKUIUU.
Jannast comepkareibHas JTUHUS BKJIIOYACT B ce0s Takke (OPMUPOBAHHE YMEHUM BBIOJHSTH
pacuétel mo (QopmynaMm, MNpeoOpa3oBaHUA LENbIX, PALUOHAIBHBIX, HPPAMOHATBHBIX U
TPUTOHOMETPHYCCKHUX BBIPAKCHUH, a TAaKXKE BBIPAKCHUMU, COJCPKAIIUX CTCIICHU U JIOTAPH(MBIL.
B xome wu3yuenus anreOpanueckoro Marepuala TMPOUCXOAMUT JajbHEilllee pa3BUTHE
QITOPUTMUYECKOTO W aOCTPAKTHOTO MBIIUICHUS OO0y4arommxcs, (OPMUPYIOTCS HABBIKU
JNENYKTUBHBIX  pPacCyKIeHWH, paboThl ¢ CHUMBOJBHBIMH  (opmMamu, TMpeAcTaBIEHUS
3aKOHOMEPHOCTEH W 3aBHCHMOCTEH B BHJIE PAaBEHCTB M HEPaBEHCTB. AnreOpa mpemiaraet
s deKkTUBHBIE MHCTPYMEHTHI JJISl pPEUIeHHs MPAKTUYECKUX M eCTECTBEHHO-HAyUYHBIX 3ajad,
HaTJISATHO JIEMOHCTPHPYET CBOM BO3MOYKHOCTH KaK SI3bIKA HAYKH.

CopepxatenpHo-MeToanuYecKass JUHUA «DyHKIUU U TpaduKu» TECHO TMepersieTaeTcs ¢
JIPYTHMH  JIMHHSIME ~ y9e0HOro  Kypca, TIOCKOJIBKY B  KaKOM-TO  CMBICIE  3a1aéT
MOCNEAOBAaTEIbHOCT,  M3YyUeHUsT MaTepuana. V3ydeHWe  CTENEeHHOW, IMOKa3aTelbHOMH,
norapu(pMHYECKON U TPUTOHOMETPUICCKUX (DYHKITUH, UX CBOMCTB M rpa)uKOB, HCIIOJIb30BAHHE
byHKIMI U pemieHusl 3a7ad W3 JPYTUX YYeOHBIX MPEAMETOB U PEANbHON JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYEeCKHM aHAJIN30M, TaK U C PEIICHUEM YpaBHCHHWH W HepaBeHCTB. [Ipu
3TOM OonbIllOe BHUMaHuE yaensercs (QOPMUPOBAHUIO YMEHHsS BBIpaXaTbh (Gopmyraamu
3aBHCHMOCTH MEXy Pa3IMYHBIMU BEITMUYWHAMH, HCCIICI0BATh MOJNyUYeHHBIC (DYHKIIMH, CTPOUTH
ux rpaduku. MaTepuana colaep)KaTeNbHON JTHHUM HalleJIeH Ha pa3BUTHE YMEHUN W HaBBHIKOB,
MO3BOJITIOIINAX ~ BBIp@XKaTh 3aBHUCHMOCTH MEXJIYy BEJIMYMHAMH B  Pa3IMYHOA  (opme:
AHATUTUYECKOW, Tpaduyeckol U CIOBECHOW. V3yueHue marepuana CrocOOCTBYET Pa3BUTUIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIICHWI0O W  KOHKPETU3AIWH,
HCIIOJIb30BAHUIO aHATOTHH.

ConepxarenpHass nuHUs «Hadama maTeMaTHYeCKOTro aHajan3a» IO03BOJIAECT CYIIECTBEHHO
pacIIMpUTh KPYT KaKk MaTeMaTUYECKUX, TaK M MPUKIAIHBIX 331a4, JOCTYIHBIX 00yJaroIIUMCs, Y
KOTOPBIX IMOSBIISETCS BO3MOXKHOCTh UCCIICJIOBATh M CTPOUTH rpaduku QyHKINN, OTIPELIIATh HX
HauOOJbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIom@aan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH M yCcKopeHHs mporeccoB. CojepikaTellbHas JTHHAS OTKPBIBAET HOBBIC BO3MOXXHOCTH
MOCTPOCHUS MATeMAaTUYECKUX MOJIeNe peadbHBIX CUTYyallud, HaXOXICHUS HaWIydIlIero
pellieHuss B MPUKJIAJAHBIX, B TOM YHCIE COLUAIbHO-d)KOHOMUYECKUX, 3ajjauyax. 3HAKOMCTBO C
OCHOBaMH MaTeMAaTHUYECKOTO aHallM3a CIMOCOOCTBYET Pa3BUTHIO abCTpPakTHOTO, (hopMaibHO -
JIOTUYECKOI0 M KPEaTUBHOTO MBIIUIECHUS, (POPMHUPOBAHUIO YMEHUN pacro3HaBaTh MPOSIBICHUS
3aKOHOB MAaT€MAaTUKH B HayKe, TEXHHKE W HCKyccTBe. OOydaronyecs: y3HAIOT O BBIIAOIINXCS
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pe3yJspTaTax, HOJy4YEHHBIX B XOZ€ Pa3BUTHS MaTEMAaTUKHU KaK HAyKH, U UX aBTOpaXx.

CopnepxaTenpHO-MeTOANYECKas. JIMHUS «MHOXeCTBa W JIOTMKa» B OCHOBHOM IIOCBSIIEHA
3JIEMEHTaM TEOPUU MHOKECTB. TEOpEeTUKO-MHOKECTBEHHBIE IIPEICTABICHUS IPOHU3BIBAIOT BEChH
KypC IIKOJBHON MaTeMaTHKM U IpeylaraloT Haubosiee YHUBEPCAIbHBIM A3BIK, 00bEIUHIOIINI
BCE pa3leibl MaTeMAaTUKUM U €€ MPWIOKEHUH, OHU CBS3bIBAIOT pa3HbIE MaTEMaTUYECKUE
JUCLMIUIMHBL B €IMHOE Lenoe. BaXHO AaTk BO3MOKHOCTh OOydaromiemycss — HOHHUMAaTh
TEOPETUKO-MHOXKECTBEHHBIN  SA3BIK COBPEMEHHOM MaTeMAaTHKH M UCIOJIb30BaTh €ro JUIs
BBIPQ)KEHUS CBOUX MBICIIEH.

B ydeGHOM Kypce «AnreOpa u Hayajla MaTEeMaTHYECKOTO aHAIN3a» MPHUCYTCTBYIOT TaKXke
OCHOBBI MaT€MaTHYECKOI0 MOJEIMPOBAHUSA, KOTOpbIE IpHU3BaHbl CHOPMHUPOBATH HAaBBIKU
IIOCTPOEHHUS MOJIEJIEN peaJIbHbIX CUTYAllUi, NCCIEA0BaHUs 3TUX MOJIENIEN ¢ IOMOILBIO anmapara
areOpbl 1 MaTEMaTUYECKOT0 aHAJIM3a U MHTEPIPETAlMM MOJYYEHHBIX pe3yJbTaToB. 3alaHus
BKJIIOYEHBI B K&Kl W3 pa3fesioB MPOrpaMMbl, MOCKOJIbKY BECh MarepHual y4yeOHOro Kypca
HIMPOKO HCHOJBb3yeTCsl JJIs pelleHHs MNpUKIagHblXx 3agad. Ilpu pemeHun peanbHbIX
NPaKTUYECKUX 3a/7a4 0Oydarommecs pa3BHBAIOT HAOMIOAATENbHOCTh, YMEHHE HAXOAWUTh
3aKOHOMEPHOCTH, a0CTparupoBaTbcs, UCIOIb30BATh AHAIOTHIO, 00001IaTh U KOHKPETU3UPOBATh
npobiieMy. JledarenbHOCTh MO (OPMHUPOBAHMIO HABBIKOB PELIEHUS MPUKIAIHBIX 3a1a4
OpraHusyercss B TIIpollecce M3Yy4YeHHs BceX TeM YydeOHOoro kypca «Anrebpa u Havaia
MaTeMaTUYECKOT0 aHAJIN3a».

Yucno yacoB i1 M3yueHus yueOHOro Kypea «Anredpa u Hadajga MaTeMaTHYECKOTO aHAIN3a»
B 10 xacce - 68 gacoB (2 gaca B Hezeno), B 11 kiracce -102 gacos (3 9aca B HeJeI0).

Coaep:xanue o0yuenus B 10 kiacce.

Yucna u evluucnenus.

Panronanshele yncna. OOBIKHOBEHHBIE U J€CATUYHBIE APOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoguveckue  apodu.  Apudmernueckue omepanud ¢ PAlHMOHAIBHBIMH - YHCIIAMH,
npeoOpa3oBaHUsl YMCIOBBIX BblpakeHui. IlpumeHenue apoOeil M NPOLIEHTOB MJs pELICHUs
MIPUKJIIAHBIX 33]1a4 U3 Pa3IU4HbIX OTPACIIEH 3HAHUN U PEAIBHON KU3HH.

JeiicTBuTenpHble yncha. PanoHanbHble U UppalMoOHAJIbHbIE YKcaa. ApupMeTuyeckue
orepanuu ¢ AEUCTBUTEIbHBIMU yHciaMu. [IpuOnmkéHHbIe BHIYMCIEHUS, TIPaBUIa OKPYTJICHUS,
IIPUKUAKA U OLIEHKA PE3YyJIbTaTa BEIYUCICHUM.

Crenens ¢ nensiM nokazarenem. CtanmapTHas Gopma 3amuc AEHMCTBUTEIHHOTO YHCIIA.
Hcnonb3oBanue mnoaxofsmedl QopMmbl 3amMcu  JACHCTBUTENIBHBIX YHCEN Ui PELICHMS
MPAKTUYECKHX 3aJa4 U MPEICTABICHUS JaHHbIX.

Apudmernuecknil KOpeHb HaTypanbHOM creneHu. J[leiicTBus ¢ apupMeTHUECKUMU
KOPHSIMH HAaTypaJIbHOM CTEIIEHHU.

CuHyC, KOCHHYC U TAaHT€HC YHCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC,
apKTaHT€HC YHCIOBOI0 apryMeHTa.

Ypasnenus u nepasencmea.

ToxaecTBa 1 TOXKIAECTBEHHbIE TPe0Opa30BaHUSI.

[TpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIIBL.

VYpaBHeHue, KopeHb ypaBHeHus. HepaBeHcTBO, pemeHue HepaBeHCTBAa. MeTon
HMHTEPBAJIOB.

Pemienue nensix U ApoOHO-PAIMOHATIBHBIX YPABHEHUH U HEPABEHCTB.

Pemenne nppanroHanbHbIX YpaBHEHUN U HEPABEHCTB.

Pemenne TpuroHoMeTpUUECKUX ypaBHEHUM.

[IpumeHeHre ypaBHEHUN M HEPAaBEHCTB K PEIIEHUI0 MaTeMaTHUYeCKUX 33Jad U 3a7ad u3
pa3INYHBIX 00JIacTe HAYKU U peabHON )KU3HH.

Dyukyuu u zcpaguxu.

Oyukuus, cnocodbsl 3ananus ¢yHkuud. ['papuk  dysxmum. B3ammbHo oOpartHbie

GyHKIIHH.
Ob6nacTp onpeseneHuss 1 MHOXKeCTBO 3HaueHui Gpynkiun. Hymn ¢pynkuuu. [IpomexyTkn
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3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKITUH.

CreneHHas (yHKUUS C HaTypaJbHBIM U LI€JbIM Noka3aresneM. E€ cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHA N-0if CTETEeHU.

Tpuronomerpuyeckas OKPYKHOCTb, OIpEAEICHUE TPUTOHOMETPUUYECKUX (DYHKIMH
YKCJIOBOI'O apIyMEHTA.

Hauana mamemamuueckozo ananusa.

[TocnenoBarenbHOCTH, CHOCOOBI  3aJaHMA  IOCIENOBATEIbHOCTEH. MOHOTOHHBIC
IIOCJIEI0BATEIBHOCTH.

Apudmernueckass U TEOMETpHUYECKass mporpeccuu. beckoHeyHo — yObIBaromias
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOLIEH I'€OMETPHUUECKONW IPOrpecCUi.
dopMyna CIOXKHBIX IIPOLEHTOB. crosb30BaHUE MPOrpeccUu Ul PELICHMS PEaIbHBIX 3aaad
IIPUKIIAHOTO XapaKTepa.

Mnoscecmea u no2uka.
MHoxecTBO, onepaiuu HajJ MHOKecTBaMHU. /uarpammsl Ditiepa-Benna.
IIpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO amnmapara JJIs ONHCAHMs PEAIbHBIX MPOLECCOB U
SBJICHUH, IIPU PEIIEHUH 3a]a4 U3 APYrUX y4eOHBIX MPEIMETOB.
Omnpenenenue, Teopema, CiaeICTBUE, 10KA3aTEIbCTBO.
Coaep:xanue o0yuenus B 11 kiacce.
Yucna u eviuucnenus.

Hatypanbnble u nensie uncina. [Ipu3Haku 1e1MMOCTH LIEIBbIX YACEN.

Crenens ¢ paiMoOHaIBHBIM Moka3areneM. CBOWMCTBA CTETICHH.

Jlorapudm umcna. JlecaTuuHble U HATypaJIbHbIE JIOTapU(PMBI.

Ypasnenus u nepasencmea.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApU(PMBI.

[TpeoOpa3zoBaHne BbIpaKEHU, COEPIKALIUX CTENEHH C pallMOHAIbHBIM IIOKa3aTEJIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUS U HEPAaBEHCTBA.

CucreMbl JIMHEHHBIX ypaBHEHUU. PeleHue mpukiagHbIX 3a7ad € MOMOIIBI0 CHCTEMBI
JIMHEUHBIX YPaBHEHUM.

CucreMbl U COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB.

IIpuMeHeHre ypaBHEHM, CUCTEM U HEPABEHCTB K PELICHUIO MAaTeMAaTHUYECKUX 3a1ad U
3a/1a4 U3 pa3InyHbIX 00JIaCTel HAYKU U pealbHON KU3HU.

Dyukyuu u cpaguxu.

Oyukuus. [lepuogmueckue ¢yHkuuu. I[IpoMeXyTKM MOHOTOHHOCTH — (DYHKIUU.
Makcumymbl 1 MMHUMYMBI (yHKIMH. HauOonblnee M HauMeHbllee 3HaueHHE (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U IpaUKH.

[ToxazarenbHas u gorapudmuyueckas GyHKIUU, KX CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GyHKUIUHN 1711 pellieHHs] ypaBHEHUH U IMHEHHBIX CHCTEM.

Hcnonp3zoBanne rpadukoB GyHKIHUA TSI UCCIAEAOBAHHUS TPOIECCOB M 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a/1a4 U3 APYruX y4eOHbIX MPEAMETOB U PEaTbHOM KU3HHU.

Hauana mamemamuueckozo ananusa.

HenpepoiBable pyHKIMU. MeTO HHTEPBAIOB JJIS pEIIEHUS] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomeTpruueckuit 1 GU3NIECKUI CMBICI TPOU3BOIHOM.

[Tpou3sBoHbIe Ar1eMeHTApHBIX (QyHKIMI. POpMYIbI HAXOKACHUS TPOU3BOJAHON CYyMMBI,
MIPOU3BEIEHUS U YaCTHOTO (PYHKLIUH.

[IpumeHeHHe TPOM3BOAHOM K HCCIEAOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxxieHre HauOoIbIIero 1 HAMMEHbIIEro 3HaYeHNs (QyHKIIMU Ha OTPE3Ke.

[TpuMeHeHre NPOU3BOAHON [UIsl HAXOXKIEHUS HAWIy4llIero pPEUIeHHs B NPUKIAIHBIX
3ajjauax, AJs ONpeeseHHsl CKOPOCTH Ipoliecca, 3aJaHHOro popMyIIoil uiu rpaukoMm.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.
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WuTerpan, ero reoMeTpuuecKuil M (U3MUECKui CMBICI. BpluucieHue uHTErpaga mo
dbopmyne Herotona-Jleitonuia.

[InanupyeMble mpeaMeTHbIe pe3yJbTaThbl OCBOCHHUS (enepaabHON padodell mporpaMmbl
y4eOHOro Kypca «Anredpa ¥ Hayajla MaTeMaTUYECKOIO aHAJIM3a» Ha YPOBHE CPEAHEro 00ILero
o0OpazoBaHusl.

IIpeaMeTHble pe3ybTaThbl 10 OTICIBHBIM TeMaM Y4eOHOro Kypca «Ajiredbpa M Havaia
MaTEMaTUYECKOr0 aHAIIU3a.

K xonny 10 kiacca o0yyaromuiicss HAyYUTCA:

Yucna u evluucnenun:

OINIEpUPOBATh MOHATUSAMM: PALMOHAIBHOE U JEHCTBUTEIBHOE YMCIIO, OOBIKHOBEHHAsS U
JecATUYHAs APOOb, MPOLICHTHI;

BBINOJIHATh apu(METHUYECKHE OIepalud C palUOHAIBHBIMH M JI€HCTBUTEIBbHBIMU
YUCIIAMY;

BBINOJIHATh NPUOJIMKEHHBIE BBIUYMCIECHUS, HUCMONb3Yys IpaBUa OKPYIJICHHUS, JenaTb
IPUKUAKY U OLIEHKY pe3yJIbTaTa BHIYUCICHUII;

OIEepUPOBATh MOHATUSAMM: CTEIIEHb C LEJIBIM [TOKa3aTesleM, cTaHaapTHas (¢opma 3amnucu
JEMCTBUTENILHOTO YHCIIA, KOPEHb HAaTypallbHOW CTENEHH, HMCIIOJIb30BaTh MOAXOIAIIYI0 (OpMY
3alACU AEUCTBUTEIBHBIX YNCEIN VISl PEIICHUS TPAKTUYECKUX 3aJa4 U IIPEJICTABICHUS JaHHbIX;

ONEpPUPOBATh IOHATUAMM: CHHYC, KOCHHYC M TaHICHC IPOU3BOJBHOIO yIJa,
UCIIOJIb30BaTh 3alMCh IPOM3BOJIBHOIO YIJIa uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.

Ypasnenus u nepasencmea:

OIIEpUPOBATh MOHATUAMM: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, LIEJI0€, PALIMOHAIBHOE,
UPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPABHEHUE;

BBIMOJIHATh ~ NpeoOpa3oBaHUsl ~ TPUTOHOMETPUYECKUX  BBIPAKEHMH W pelarb
TPUTOHOMETPUUECKHUE YPABHEHUS;

BBITOJIHATH MPeoO0pa30BaHUs LIEJbIX, PALIMOHATIBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUN U
pelaTh OCHOBHBIE THIIBI LIEJIBIX, PAIMOHAIBHBIX U UPPALIMOHAJIbHBIX YPAaBHEHUIN 1 HEPABEHCTB;

IIPUMEHATHh YPAaBHEHUS M HEPABEHCTBA JJIS PELICHUS MaTeMaTHYECKHX 3a/1ad U 3aJad U3
Ppa3IUYHBIX 00J1aCTe HayKH U pealibHOM JKU3HH;

MOJICIUPOBaTh pEalbHblE CHUTYallMd Ha S3bIKE aireOpbl, COCTaBIATH BBIPAKECHUS,
YPAaBHEHUs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, MCCIEI0BAaTh IIOCTPOCHHBIE MOJACIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

Dyukyuu u zpaguku:

OTIEpUPOBATH MOHATUAMU: (DYHKIIHS, CIIOCOOBI 3aJaHusl (YHKIMHU, 00IaCTh ONpeaeIeHHs
Y MHOYKECTBO 3HaU€HUHN PYHKIMH, IpadUK QYHKIIMH, B3AUMHO OOpaTHbIE (PYHKLINU;

ONEepUpOBATh MMOHATUSAMHU: YETHOCTh W HEYETHOCTh (DYHKIMM, HyIH (QYHKIMH,
IIPOMEKYTKH 3HAKOITOCTOSTHCTBA;

UCIOJIb30BaTh rpaduku GyHKIMN AJIS pelIeHus] ypaBHEHUH;

CTPOUTh U YUTATh TpapUKU JUHEHHON (DYHKIMHU, KBaAPATUYHON (PYHKIIHUU, CTETIEHHOM
(YHKLNU C LEeNbIM [TOKa3aTeleM;

UCIOJIb30BaTh Tpaduku (QYHKIUN JUIs MCCIEI0BaHUS IPOLECCOB M 3aBUCUMOCTEN MpH
peLIeHUH 3aJad U3 JPYruX y4eOHBIX MPEIMETOB M peabHOW KHU3HM, BbIpaXaTh (opMyIaMu
3aBUCUMOCTH MEXIY BEITNYNHAMU.

Hauana mamemamuueckozo ananusa:

ONEPUPOBATH MTOHATUSIMH: MOCJIeI0BATENbHOCTD, apupMeTndecKas
Y T€OMETPUYECKas IPOTPECCUU;

ONepUpOBaTh MOHATHSAMH: OECKOHEYHO YOBbIBaIoIlasi TIeoMeTpHuYecKas MporpeccHs,
cyMMa 0eCKOHEYHO yOBIBAIOIIEH reoOMeTpUYecKOl MpOrpeccuy; 3a1aBaTh MOCIEI0BATEIbHOCTH
Pa3IMYHBIMH CTIOCO0aMU;

UCIIOJIB30BaTh CBOMCTBA IIOCIIEOBATEIBHOCTEN U IIPOIPECCUM IS PELICHUs PEaJIbHBIX
3aJa4 MPUKJIaJIHOTO XapaKTepa.

Mnoxncecmea u nozuxa:
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OIEpUpPOBaTh IOHATHUAMU: MHOMKECTBO, ONEpALMU HaJ MHOXKECTBAaMH; MCIIOIb30BaTh
TEOPETUKO-MHOKECTBCHHBIN amnmnapar [Ulsl ONHCAaHUS PEAbHBIX IPOLIECCOB U SBICHUH, NpHU
peLIeHUH 3aJ1a4 U3 APYTUX YIeOHBIX IPEIMETOB;

OIIEpUPOBATh NOHATUAMHU: ONPEICIICHUE, TEOPEMA, CIIEJCTBUE, JOKA3aTENbCTBO.

K xonny 11 kiacca o0yqarommiicss HAy4nTCs:

Yucna u evluucnenua:

OIEpUpPOBaTh IMOHATUSAMM: HAaTypaJbHOE, LIEJI0€ YHUCIO, HCIONb30BaTh IMPU3HAKU
JEJIMMOCTH LIEJIBIX YHCEIl, PA3JI0KEHUE YUCIIa Ha IPOCTHIE MHOXKHUTEIN AJIs PELICHUS 3a4a4;

OIEpUpPOBaTh IMOHATHEM: CTEIEHb C pPALMOHAIBHBIM II0KAa3aTeJeM; OIEpUpOBATh
HOHATUAMM: JIorapuM YuClia, JECITUYHbIE U HATypalbHbIC JIOTapU(MBI.

Ypasnenus u nepasencmea:

IOPUMEHATh CBOWCTBA CTENEHU Uil IpeoOpa3oBaHMs BBIPAKEHWH, OINEpUpOBaTh
HNOHATUSIMM:  TIOKA3aTEJIbHOE YPAaBHEHME W  HEPABEHCTBO, pEIIaTh OCHOBHBIE  THIIbI
IIOKAa3aTeNIbHbIX YPABHEHUN U HEPABEHCTB;

BBIIOJHATh IPEOOPa30BaHUs BBIPAKEHUM, COJEp)KalIUX JIOrapu(Mbl, ONEPUPOBATH
HOHATUAMM: JIOTApU(PMHUUYECKOE YpaBHEHHE M HEpPaBEHCTBO, pelIaTb OCHOBHBIC THUIIBI
JOrapu(pMHUECKUX YPaBHEHUN 1 HEPABEHCTB;

HaXOJWUTbh PEIICHUs IPOCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

OIepUpPOBATh MOHATUSMU: CUCTEMA JIMHEWHBIX YpaBHEHUN U €€ pelieHue, UCI0Ib30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJI PELUEHUS NPAKTUUECKUX 3a/1a4;

HAXOJUTh PELICHUsI IPOCTEUIINX CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX YPABHEHUH U
HEPABEHCTB;

MOJIEJIMPOBaTh pEalibHble CUTYyallud Ha S3bIKE€ anreOpbl, COCTABJIATH BbIPAKECHMUS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 110 YCJIOBUIO 33/1a4H, UCCIIEJOBATh [IOCTPOEHHBIE MOJECIIH C
MCII0JIb30BAaHUEM arrapaTa ajareopsl.

Dyukyuu u cpagpuxu:

ONEepUpPOBaTh MOHATHAMM: NepUoANYEcKas (YHKIHS, NPOMEKYTKM MOHOTOHHOCTH
(GyHKLINU, TOYKH SKCTpeMyMa (YHKIMH, HauOOJbIllee M HAaUMEHbIIee 3HaueHHs (QYHKIUM Ha
IPOMEXKYTKE, UCTIOIb30BaTh UX I UCCIIEOBaHUS QYHKIIMH, 3aJaHHOU IrpaduKoM;

ONEepUpOBaTh  MOHATUAMHU:  TpauKM  TOKa3aTelbHOH,  JorapupMuyeckod
TPUTOHOMETPUUECKUX (PYHKIMHA, N300pakaTh UX HAa KOOPAUHATHOM IJIOCKOCTH M HCIIOJIb30BATh
JUIsl pEIIEHNs] YPAaBHEHU U HEPABEHCTB;

n3o0paxaTb Ha KOOPJMHATHOM IUIOCKOCTH TIpaUKu JIMHEHHBIX YypaBHEHUH W
MCIIOJIb30BAaTh UX VISl PEIICHUS] CUCTEMBI JINHEWHBIX YPaBHEHUM;

WCIIONIb30BaTh Tpaduku (YHKIHMH 71 MCCIEIOBAHUS TPOIECCOB U 3aBUCUMOCTEN W3
JPYTUX y4eOHBIX AUCHUILINH.

Hauana mamemamuueckozo ananu3za:

ONEepUpOBATh  MOHATHUSAMM:  HENpepbIBHAs  (QYHKUUS, TNPOM3BOAHAA  (DYHKIUH,
HCIIOJIb30BaTh T€OMETPUUYECKUHN U (PU3NUECKHUI CMBICI TPOU3BOIHON I PeLleHus 3aj1ay;

HAXOJUTh TNPOU3BOAHbBIE IJIEMEHTAPHBIX (DYHKIMHA, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BENICHUS, YaCTHOTO (PYHKIIMIA;

UCTOJIb30BaTh MPOU3BOJAHYIO JJISi HCCIEAOBAaHUS (YHKIMM Ha MOHOTOHHOCTH U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAaThl UCCIETOBAHUS K IOCTPOEHUIO IpaUKOB;

MCIIOJIb30BaTh NMPOU3BOAHYIO I HAXOXACHHUS HAWIYYILIEro PELIEHUs B IPUKIIAJHBIX, B
TOM YHCJIE€ COLIMATIbHO-OKOHOMHUYECKHUX, 3a/1a4ax;

ONIEepUPOBATH MOHATHUAMH: MEPBOOOPa3HAs M MHTErpall, MOHUMATh I'€OMETPUYECKUN U
buznyecKuil CMBICIT UHTErpaa;

HaXOJIUTh NEePBOOOPA3HBIE ITEMEHTAPHBIX (DYHKIIMHA, BEIYUCIATH HHTET Al
o ¢popmyne Hprorona-JIeitOnuia;

pelarh NpuKIaJHble 3a/1a4i, B TOM YUCIIE COLMAIBLHO-I)KOHOMHUYECKOTO M (PU3NYECKOTO
XapakTepa, CpeACTBAMU MAaTEMaTHUECKOI 0 aHAJIN3A.
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TemaTu4eckoe NIaHNpPoOBaHue y4eOHOro Kypca (1o rogaM o0y4eHus)

10 kaace

HazBanmue OcHoBHoe OcHOBHBIE Buabl | [Ipumevanus
pa3aeJia (TemMbl) coJep:xaHue pasaesia | 1esiTeJIbHOCTH
(4MCJI0 YacoB) (TeMbl) 00y4aronmuxcs
MHuoxkecTBa MHoxecTBO, HUcnoab3oBath TEOpeTHKO- | MuUHHUCTEPCTBO
PAauMOHAJILHBIX M | Ollepauuu HaJ | MHOXKECTBEHHbIN  ammapar | oOpa3oBaHusi U Hayku POD. -
JAeMCTBUTENbHBIX | MHOKECTBAMHU. JUTSt OnucaHus xona | Pexum J0CTYyIa
YyHCeJl. Juarpammbl pelieHds MareMatudeckux | http://www.mon.gov.ru
PanuonajabHble Olinepa—BenHa. 3aja4, a TakkKe peanbHbIX | TectupoBanume on-line: 5-11
YPaBHEHUA u | Panmonanbubie MPOLIECCOB M SIBIEHUH, IpPH | Kiacchl. - Pexum nocryna :
HepaBeHCTBa qHca. pemieHnu 3amad w3 Apyrux | http://www.kokch.kts.ru/cdo
(14 49) OOBIKHOBEHHEIE U | y4eOHBIX PEIMETOB. PO —Pexum nocryna:

necaTu4Hble  ApoOu, | OnepupoBaTh https://resh.edu.ru/subject/51/1

MPOLICHTBHI, NOHATUSIMU: panroHanbHoe | 0/

OECKOHEUYHBIC YUCIIO, NEHCTBUTENEHOE

MEPUOIUYECKHE YUCIIO, OOBIKHOBEHHAS

Ipoowu. npo0b, necATHYHAs ApoOb,

Apudmernueckue MIPOLICHTBHI.

omepamun ¢ | BeimoanaTs

panroHaIbHBIMU apudmeTnyecKkue onepanuu

YHUCJIaMH, c panMoHaIbHBIMH u

npeoOpazoBaHus JEHUCTBUTEIbHBIMU

YHUCIIOBBIX YUCIaMH;  TPUOTUKEHHBIC

BBIPAKECHMUII. BBIYUCIICHMUS, UCIIONb3YsI

[Ipumenenue apoGeit
U TPOLEHTOB  JUIA
pelieHus
NPUKIIAJHBIX 33j1a4 U3
Pa3JIMYHBIX OTpacieu
3HAHUH U peaJbHOU
YKU3HU.
JleiicTBUTENbHBIE
YHcla.
PammonansHbie Hu
UppalnyvoHaIbHbIE
YHcla.
Apudmernueckue
orepanuu c
e CTBUTEIbHBIMU
YHUCJIaMHU.
[Tpubnmxénnple
BBIUMCJICHHUS], ITpaBUIIa
OKpYTJIeHUS,
NpPUKUAKA U OLEHKa
pe3yJbrara
BBIYMCIICHUM.
Toxnecrsa u
TOKIECTBEHHbBIE
npeoOpa3oBaHusl.

MpaBUiia OKPYTJICHHUS.

Jdejare  NPUKUAKY H
OLIEHKY pe3yJibrara
BBIYMCIICHHH.
Omnepuposarsp
MOHATUAMH:  TOXJECTBO,
YpaBHEHUE, HEPABEHCTBO;
LeJIoe W palMOHaJIbHOE
YpaBHEHUE, HEPABEHCTBO.
BoinoaHaATH

npeodpa3oBaHusi LENbIX U
panuoOHaJIbHBIX BI)Ipa}KeHI/II\/'I.
Pemiatb OCHOBHBIC THIIBI
ICJIBIX HppauOHaJIbHBIX
ypaBHEHUI U HEPABEHCTB.

IIpuMeHsATh pallMOHAaJIbHBIE
ypaBHEHUsS M HEPaBEHCTBA

IS pelieHus
MaTeMaTHYeCKUX 3a7ad |
3ajga4 u3 pa3IMYHBIX

o0acTeil HayKu M peanbHOM
KU3HU
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http://www.mon.gov.ru/
http://www.kokch.kts.ru/cdo
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

VYpaBHeHUE, KOpEHb

YpaBHEHHS.

Hepagencrso,

pelieHne

HepaBeHcTBAa. Meton

MHTEPBAJIOB.

Pemenne wenpix wu

JIpOOHO-

palOHaIbHBIX

YpaBHEHUN u

HEPABCHCTB
DyHKIUHU u | Oynkuus, cnocodsl | OnepupoBaTh MunucrepcTBo
rpauku. 3afjaHud  (QYHKUUH. | IOHSATHAMH: ¢byHkuus, | obpa3oBaHus U Hayku PO. -
Crenenb ¢ meabiM | BzaumHo  oOpartHbie | criocoOsl 3amanus GyHKIuy, | Pexum J0CTyIa
nokasarteJyiemM GyHKIHH. I'paduk | B3auMHO obOpatnbie | http://www.mon.gov.ru
(6 9) (G yHKITHH. byHKIUY, obmacth | TectupoBanue on-line: 5-11

Ob6nactb OIpEACIEHUsI U MHOXXECTBO | KJIACCHL. - PexuM pocryna :

OTIpeIeIeHuUs U | 3HaYeHuil QpyHkmu, rpapuk | http://www.kokch.kts.ru/cdo

MHO’KECTBO 3HAYeHMH | PyHKINH; 4ETHOCTh u | POII —Pexum nocryna:

GYHKIHH. Hymu | Heu€rHocth yHkimu, Hynu | https://resh.edu.ru/subject/51/1

GbyHKIHH. ¢byHKIUY, npomexyTtku | 0/

IIpomexyTku 3HAKOIOCTOSIHCTBA.

3HAKOIIOCTOSIHCTBA. BeimouanaTs

UErHble U HEYETHbIC | MpeoOpa3oBaHUsl CTEIEHEN

byHKLIMH. C LIEJIBIM [TOKA3aTEeJIEM.

Crenenp ¢ uensiM | Mcnosib3oBaTh

MIOKAa3aTEJIEM. CTaH/IapTHYIO bopmy

CranpaptHas ¢opma | 3amMcH  JAEWCTBUTEIBHOIO

3aMucH qucia.

JIEHCTBUTEIILHOTO DopmMyIMpPOBATH 51

qucia. WITIOCTPHPOBATh

Hcnons3zoBanue rpagpuyecku CBOMCTBa

NOAXOAIe (QOpMBI | cTeNeHHONW (PyHKIIUU.

3aIlUCU Beipaxkate  dopMmysiamu

JNENCTBUTEIBHBIX 3aBUCHUMOCTH MEXIY

qucel I PEIICHUs | BEIUYMHAMM.

npaktuyeckux 3anad | Mcnoab3oBath umugposbie

u IIPEJICTABICHUS | pecypebl UIsl MOCTPOCHHUS

JTAHHBIX. rpapukoB  QyHKIUHM U

CrenenHass (yHKIHS | U3y4EHUS UX CBOUCTB

C HaTypalbHBIM U

LENbIM [TOKA3aTEeJIEM.

Eé CBOMCTBA "

rpadux
Apupmernyecknii | Apupmerndeckuii DopMyJIHPOBATD, MuHucTepeTBO
KOPEHb N—oii | KOPEHb HATypaJbHOW | 3aNMMCHIBATH B | oOpazoBanuss u Hayku PD. -
CTeIeHH. creneHu. JlelicTBus ¢ | cMMBoOJIMYecko ¢opme u | Pexum JOoCTyma
HppaunonaibHbl | apupMETHICCKUMHA WLIKCTPHPOBATH http://www.mon.gov.ru
€ YpPaBHEHUSl W | KOPHAMH N—oil | npuMepamMu cBoiictBa | TecrtupoBanme on-line: 5-11
HepaBeHCTBAa CTCIICHH. KOpHsI N-O1 CTEIICHHU. KJacchl. - Pexxum gocryna :
(18 u) Pemrenue BouinoiHATHL http://www.kokch.kts.ru/cdo

MppalOHAIbHBIX npeoOpazoBaHms POII —Pexum nocryna:
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http://www.mon.gov.ru/
http://www.kokch.kts.ru/cdo
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
http://www.mon.gov.ru/
http://www.kokch.kts.ru/cdo

ypaBHEHUH u
HEPABEHCTB.
CgoiictBa u Tpaduk
KOpHsI N-0l CTENEHU

MPPaLMOHAIILHBIX
BBIPAKCHUIA.

Pemiatb OCHOBHBIE THIIBI
HMpPALMOHAIIBHBIX
YPaBHEHHUI U HEPABEHCTB.
IIpumensaTh 1Js1 pelieHust
Pa3JIMYHBIX 3aja4
HppaLMOHAIIbHBIE
YPaBHEHUS U HEPABEHCTBA.
Crpoutb, 4yMTaTh Tpadux
KOpHsI N-OM CTETEeHHU.
Hcnouabs3oBarb mupposbie

https://resh.edu.ru/subject/51/1
0/

pecypcbl Ui [IOCTPOEHUS
rpapukoB  QyHKIMH U
U3YUYEHUs UX CBOMCTB
Dopmy.Jibl Cunyc, kocuHyc u | OnmepupoBarth MuHucTEPCTBO
TPUTOHOMETPUH. | TAHTCHC  YUCJIOBOTO | IIOHSATHSAMH: CHUHYC, | o0Opa3oBaHusi M Hayku PO. -
Tpuronomerpuyecy aprymMeHra. KOCHHYC " TaHreHc | Pexum JocTymna
He ypaBHeHHUsI ApkcuHyc, IIPOU3BOJILHOTO YTIJIa. http://www.mon.gov.ru
(22 u) APKKOCHHYC u | Acnoab3oBaTh 3amuch | TectupoBanue on-line:  5-11
apKTaHT'€HC IIPOM3BOJILHOTO YIja uepe3 | Kiacchl. - Pexxum goctyna :
YHCIIOBOTO oOpaTHbIe http://www.kokch.kts.ru/cdo
apryMeHTa. TPUTOHOMETPUUYECKHE POIII —Pexum nocryna:
Tpuronomerpuyeckas | GyHKIHH. https://resh.edu.ru/subject/51/1
OKPYKHOCTB, BbinoaHaTh o/
ornpezeneHue npeodpa3oBaHus
TPUTOHOMETPUUYECKUX | TPUTOHOMETPHUUECKUX
(GYHKIMI 4YHCIOBOTO | BBIpAKEHUI.
apryMeHTa. Pemiatb OCHOBHBIE THIIBI
OcHOBHBIE TPUTOHOMETPHUYECKUX
TPUTOHOMETPUUYECKUE | YPABHEHUH
(bopMyIIBL.
[TpeoGpa3oBanue
TPUTOHOMETPHUYECKHIX
BBIPAKECHUI.
Pemenue
TPUTOHOMETPHUYECKUX
ypaBHEHUN
IMocaenoBareanno | [locnenoBatensHocTH | OmepupoBaTh MunucTepcTBO
CTH ¥ IPOTPECCUH |, CMOCOOBI 3aJaHus | NOHATHAMM: obpazoBanuss U Hayku POD. -
(6 4) MOCJIEIOBATEIBHOCTE | MTOCIEI0BATEIbHOCTD, Pexxum aocTymna
. MoHoTOHHEIE | apudMeTHIecKas u | http://www.mon.gov.ru
MOCJIEIOBATENbHOCTU. | TEOMETpUYecKas TectupoBanue on-line: 5-11
ApudmeTrnueckass U | mporpeccuu;  OECKOHEUHO | Kiacchl. - Pexxum noctyna :
reoMeTpHuuecKas yObIBaroIas http://www.kokch.kts.ru/cdo
IIPOIPECCUM. reomerpuyeckas POI —Pexum nocryna:
Beckoneuno mporpeccus, cymma | https://resh.edu.ru/subject/51/1
yOBbIBaroIas O0eckoHeuyHo  yOwIBaromieit | 0/
reoMeTpuiecKas reOMEeTPHUECKON
nporpeccusi. CymMma | IpOrpeccuu.
OECKOHEUHO 3agaBaTth
yOBbIBaromei 110CJIeI0BATEIbHOCTH
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F€OMETPUYECKON Pa3IMYHBIMU CTIOCO0AMU.
[IPOIPECCUM. IIpuMeHATH popmyay
@opmyna  CIOXKHBIX | CJIOKHBIX TNPOLEHTOB Jisl
IIPOLIEHTOB. peleHust 3a1a4y u3
Hcnonb3zoBanue peaibHOM  MpakTuKu  (c
IIPOrpeccuu JUISL | UCTIOJIb30BaHUEM
pELICHUS]  peajbHBIX | KAIBKYJISATOPA).
3amza4  npukiaagHoro | Memoab3oBaTth  cBOiCTBA
Xapaxkrepa MIOCJIeI0BATEIbHOCTEMN u
IIPOTPECCUN  JUIsL PELICHUS
peanbHbIX 3a1a4
IIPUKJIAIHOTO XapaKTepa
IHoBTOpEHME, OcHoBHble  TOHATUSA | [IpMeHATH OCHOBHbIE | MUHHCTEPCTBO
00001IeHHE, Kypca anreOpbl U | MOHATHS Kypca ainreOpbl m | oOpa3oBaHuss U Hayku POD. -
cucTeMaTH3alusl | Hayal Haya MaTemMaTuueckoro | Pexum J0CTyTa
3HAHUH MaTeMaTHIeCKOTO aHaM3a Juis peureHus 3axad | http://www.mon.gov.ru
(2 9) ananmm3a 10 kiacca, | u3  peanpHOW km3HM U | TectupoBanume on-line: 5-11
00o0mieHne U | Apyrux LIKOJIBHBIX | KJacchl. - Pexxum nocryna :
CUCTEMATU3ALIUS NUCLUIUINH http://www.kokch.kts.ru/cdo
3HAHU PO —Pexum nocrymna:
https://resh.edu.ru/subject/51/1
0/
11 knacc
Ha3Banmue OcHoBHoOe OcHoBHbBIE Buabl | [Ilpumevanns
pasaesia (Tembl) coJepikaHue pasjena | 1esATeJbHOCTH
(K0JIM4YeCTBO (TeMbI) 00yyarImmXxcs
4acoB)
Crenennb ¢ | Crenenn ¢ | ®opMyJIMpOBATD, MunucrepcTBo
PANMOHAIBLHBIM paloHaIbHBIM 3aNMChIBATH B | oOpa3oBaHus M Hayku PO. -
noKa3aTeJieM. MOKa3aTeJIeM. cumMBosInYeckoii gopme u | Pexum JIOCTyTIa
IMoka3zaTenbHast CBoiicTBa CTENEHH. WLIIOCTPHPOBATH http://www.mon.gov.ru
byHkuus. [IpeobpazoBanue npuMepamMu cBoiictBa | TectupoBanue on-line: 5-11
IMoka3aTenbHble | BHIPDAKEHUH, CTETICHHU. KJacchl. - Pesxxum gocryna :
ypaBHeHusI M | COZIepIKaIIuX [pumensTh cBoiicTtBa | http://www.kokch.kts.ru/cdo
HepaBeHCTBA palyoHaIbHbIE CTETIEHU s | PO —Pexum nocrtyna:
(12 v) CTETICHH. npeoOpa3oBaHus https://resh.edu.ru/subject/51/11
IToka3arenbHble BBIPAKCHU. /
ypaBHEHUS u | ®opmyJIMpOBaTh u
HEPABEHCTBA. WITIOCTPHPOBATH
IToka3zaTenbHas rpagpuyecku CBOMCTBa
byHKLU, e¢ | mokazaTenbHON (QYHKIINH.
CBOMCTBA U TpaduK Pemiatb OCHOBHBIE THIIBI
MIOKA3aTeNIbHbIX YpPaBHEHUM
Y HEPaBEHCTB.
Hcnoab3oBate Hu@ppoBbIE
pecypcbl ISl TTIOCTPOCHHS
rpa¢pukoB  QYHKUUH ~ H
W3yYEHUS UX CBOWCTB
Jlorapupmuyecka | Jlorapupm yucia. | PopMyaHpOBaTh, MuHuCTEPCTBO
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| byukuus. | Jlecatuunsie U | 3alIUCHIBATH B | oOpasoBanus u Hayku PO. -
Jlorapumuyeckn | HaTypajbHbIC CHUMBOJIMYeCKO ¢opme u | Pexum Jocryna
€ YypaBHeHHUSI WM | JIOrapu(dMsl. WLITIIOCTPUPOBATH http://www.mon.gov.ru
HEpPaBEeHCTBA [IpeobpazoBanue npuMepaMu cBoiictBa | TectupoBanue on-line: 5-11
(12 v) BBIPAKECHHU, norapudma. KJIacChl. - Pexxum noctyna :
COJIepIKaIIIX BbInojHaTh http://www.kokch.kts.ru/cdo
Jorapu@Mel. npeoOpa3oBaHus POII —Pexxum nocrymna:
Jlorapugmuueckue BBIpaKEHUH, conepxamux | hitps://resh.edu.ru/subject/51/11
ypaBHEHUS U | Jorapumel. /
HEPaBEHCTBA. ®opmyIMpOBaTH u
Jlorapudpmuueckas WITKCTPUPOBATH
byHKuus, e | rpaguyecku CBOMCTBA
CBOMCTBA U Irpaduk Jorapu(MUIECKOM
(GyHKIHH.
Pemiate OCHOBHBIE THUIIBI
norapuGMUIEeCKUX
YpaBHEHUI U HEPABEHCTB.
Hcnonb3oBath nudpossie
pecypcbl Il TIOCTPOECHUS
rpadukoB  QYHKIMA  H
W3yYEHUS UX CBOWCTB.
3HAaKOMHTBCH C HCTOpHei
pa3BUTHS MAaTEMaTHKHU
Tpuronomerpuye Tpuronomerpuueck | OnepupoBatb MuHucTEpCTBO
ckue (pyHkmum um | Me  QYHKUMH, UX | HOHATHEM IEpUOIUYecKas obOpazoBanuss u Hayku PO. -
X rpauKu. | CBOMCTBa U rpaduku. | QyHKIUS. Pexum Joctyna
Tpuronomerpuue | IIpumepsr CtpouTth, aHAJIM3UPOBATH, | Nttp://www.mon.gov.ru
CKHe HepPaBeHCTBA | TPUTOHOMETPUYECKUX | CPABHUBATH rpapuku | TectupoBanme on-line: 5-11
99 HEpPaBEHCTB TPUTOHOMETPUYECKUX KJIacChl. - Pexxum focryna :
GyHKIUH. http://www.kokch.kts.ru/cdo
®opmyMpoBaTh u | POII —Pexum nocryna:
WLIIOCTPHPOBATH https://resh.edu.ru/subject/51/11
rpapuveckn cBoiicTBa | /
TPUTOHOMETPHUYECKHUX
GbyHKLINHA.
Pemarsn MPOCTEHUILINE
TPUTOHOMETPHYECKHE
HEPABEHCTBA.
HUcnoas3oBars rpaduxku
JUIS peleHus
TPUTOHOMETPHUYECKHUX
HEPABEHCTB.
HUcnoas3oBars nudposbie
pecypchl Il IIOCTPOCHUS
rpapukoB  GyHKIUMH U
M3YYEHHUsI UX CBOWCTB
IIpounsBoanas. HenpepriBabie OnepupoBarnb MunucrepcTBo
IIpumenenune GyHKIHIH. Meto | mOHATUSIMU: HenpepbiBHasi | oOpa3oBaHuss M Hayku POD. -
NPOM3BOJHOM UHTEPBAJIOB st | QYyHKLINS; npousBofHas | Pexum Jocryna
(24 9) peIIeHUs HEPABEHCTB. | (DYHKIUH. http://www.mon.gov.ru
[IpousBoanas Hcnoan3oBath TectupoBanue on-line:  5-11
GyHKINH. T€OMETPUYECKUI U | Kiacchl. - Pesxxum goctyna :
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['eomeTpuyeckuii  u
¢u3uveckuif  CMBICH
MIPOU3BOAHOM.
[IpounsBoaHbIe
3JIeMEHTapHBIX
byHKUIN.
[TpousBogHast CyMMBI,
MIPOU3BEICHUS,
4acTHOTO (QyHKIUH.
[IpumeHenue
MIPOU3BOIHOMN K
UCCJIEJOBAaHUIO
byHKIMHA Ha
MOHOTOHHOCTh u
9KCTPEMYMBI.
Haxoxnenne
HauOO0JIbILIETO u
HAaWMEHBIIIETO
3HaYeHUs1  (PYHKUIUHU
Ha OTpe3Ke.
[Ipumenenne
MIPOU3BOTHOU TUTST
HAXO0XKJICHUS
HAWTYYIIEro
peteHus B
MPUKIAIHBIX 33]a4ax,
JUIst onpeeIeHus
CKOpOCTH  IpolLecca,

3a/laHHOr0 (OpPMYJIOit
WK TpaguKOM

buzndecKuit CMBICIT
IIPOU3BOJHON I pELICHUS
3azay.

Haxoauts MIPOU3BOJAHBIE
AJIIEMEHTapHbIX  (DYHKUUH,
BBIYMCJISATh TTPOU3BOIHbBIC
CyMMBI, IIPOU3BEICHUS,
Y4aCcTHOTO (DYHKIIUH.
HUcnoan3oBath
MIPOU3BOHYIO I E:
uccienoBanus (QpyHKIUU Ha
MOHOTOHHOCTb u
SKCTPEMYMBI, HNPUMEHATH
pe3yJbTaThl
HCCJIeI0BAHNS K
MTOCTPOCHHIO TPAPHKOB.
IIpuMeHATHh NPOU3BOJIHYIO
JUISt HaXO0XJICHUS
HaWJy4dlIero pemieHus B
MPUKJIAIHBIX, B TOM YHCIIE
COIMAIbHO-3KOHOMUYECKHUX,
3ajayax.

3HAKOMHUTBLCSI ¢ MCTOpHeil
pa3BUTUSL MaTEMaTUYECKOTO
aHanusa

http://www.kokch.kts.ru/cdo

PO —Pexum pocryna:
https://resh.edu.ru/subject/51/11
/

Huterpan m ero | I[lepsooOpasHast. Onepuposarn MuHucTepCTBO

NpUMeHeHUsA Tabnuua NOHATHAMM: obpazoBanusi u Hayku PO. -

99 epBOOOPA3HBIX. nepBooOpasHasi, MHTerpai. Pexum J0CTyIa
WnTterpan, Haxoauts nepBooOpasueie | http://www.mon.gov.ru
TEOMETPUYCCKHI | | ameMeHTapHbIX  (yHkouid; | TectupoBanme on-line:  5-11
¢u3nueckuif  CMBICH | BBIYUCAATH MHTETpall MO | KJacchl. - Pexxum goctyna :
MHTETpaa. ¢dopmy.ie http://www.kokch.kts.ru/cdo
Brruncienune Herotona — Jleitbuuna. POII —Pexum pocryna:
UHTEerpaia no | 3HakomMuThes1 ¢ ucropmeii | https://resh.edu.ru/subject/51/11
bopmyne pasBUTHS MaTeMaTHYeCKOro | /
Herorona—JleliOuuma | aganmsa

Cucrembl Cucrembl nuHEHHBIX | OnepupoBaTh MunucrepcTBo

YPaBHeHUi ypaBHEHUH. PellleHre | MOHATHAMU: cuctema | oOpa3oBaHusi u Hayku POD. -

(12 v) NPUKIAIHBIX 33434 C | JIMHEHMHBIX ypaBHEHUU U €€ | Pexum Jocryna
MOMOIIBI0  CHCTEMBI | peIICHHE. http://www.mon.gov.ru
JMHENHBIX Hcnonb3oBath cucremy | TecrupoBanue on-line: 5-11
YpaBHEHUM. JVHEWHBIX YpAaBHEHUM JJIA | KIAcchl. - PexuM gocryna :
Cucrembl U | pelieHus npaktayeckux | http://www.kokch.kts.ru/cdo
COBOKYITHOCTH LIEJIbIX, | 3a/ad4. POII —Pexum noctymna:
paIlMOHATBHBIX, Haxoaurn pemenus | https://resh.edu.ru/subject/51/11
MPPaLMOHAIBHBIX, npocTemmux  cucreM |/
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IIOKa3aTCIbHBIX,

norapuMUIECKUX
ypaBHEHUH u
HEPABEHCTB.
Hcnonb3zoBanue
rpadukoB  GyHKUIUH
JUTSt peuieHus
YPAaBHEHUH U CUCTEM.
[Ipumenenue
YpaBHEHUM, CUCTEM M
HEPaBEHCTB K
PELIEHNUIO
MaTeMaTUYECKUX
3a7a4 M 3ajad U3

pasIn4HbIX objacTei
HAayKl W peaJbHOU
KU3HU

COBOKYITHOCTEHN
palMOHAIBHBIX YPaBHEHUN
1 HEPaBEHCTB.
Hcnoan3oBarh
byHKIMA s
YPaBHEHUM.

MopaenupoBaThb
pealbHbIE  CHUTyallMd  Ha
A3bIKE aNreOpbl, COCTABIATh
BBIPAKCHMUS, ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI 110
YCJIOBUIO 3aJa4H,
HCCJIeI0BATH
MOCTPOCHHBbIE MO C
UCIIOJIb30BAaHUEM aIlapara
anreopsl

rpaduKu
penIeHus

Harypaabnubie u | Hatypansusie u | OnepupoBarhb MuHucTEPCTBO
neJble Yucaa [enble  YuCia B | NOHATHSAMM: HarTypajibHoe | oOpa3oBanus u Hayku PO. -
(6 9) 3a7ja4ax M3 PEAJbHOM | YKCIIO, LIET0E YUCIIO. Pexum Jocryna
JKU3HHU. Hcnonw3oBaTrh mpusHaku | hitp://www.mon.gov.ru
[Ipu3HaKK IEMUMOCTH | ACTMMOCTH I€IbIX uymcel, | TectupoBanume on-line:  5-11
LEJBIX YUCel pa3joKeHWe  Yucia  Ha | KJacchl. - PexuM gocrtymna :
npocteie MHOXwHTenu Juis | http://www.kokch.kts.ru/cdo
peleHus 3anay POII —Pexum nocryna:
https://resh.edu.ru/subject/51/11
IHoBTOpEHME, OcHoBHblE TIOHATHS | PemiaTh npukjaaaHbie | MunucrepcTso
00001IeHHE, Kypca aireOpsl W |3ada4d W3  PaA3NUYHBIX | oOpa3oBaHuss u Hayku POD. -
cucTeMaTH3alusl | Hayal obnacreii HayKu U peanbHOU | Pexum J0CTyna
3HAHMH MaTEMAaTHYECKOTO JKU3HUA c noMmomero | http://www.mon.gov.ru
(18 u) aHanu3a, 0OOOIICHUE | OCHOBHBIX MOHATHH Kypca | TectupoBanue on-line: 5-11
" CcHUCTEeMaTH3aIus | anreOpsl " Hayall | Kiaccel. - Pexxum goctymna :
3HAHUU MaTeMaTHYECKOTO aHan3a. http://www.kokch.kts.ru/cdo
Boioupars ontumanbshbie | POII —Pexum nocryna:
CIoCcOOBI BEIYUCIICHUH. https://resh.edu.ru/subject/51/11
Hcnoab3oBarh IS
peuieHust 3aja4
ypaBHEHUs, HEPABEHCTBA W
CHUCTEMBI ypaBHEHUH,
cBoiictBa  (QyHKUMH WU
rpauKoB

Pabouasi nporpamma yue6Horo kypca «I'eomeTpus».

ITosscHMTEIbHAS 3aITHCKA.

Baxxnocth ydeOHOro Kypca TEOMETpHUHM HAa YPOBHE CpenHero oOImiero ooOpazoBaHUs
00yCJIOBJICHa TPAKTHYECKOW 3HAYMMOCTHIO METANpPEJAMETHBIX W TPEIMETHBIX pPe3yIbTaTOB
00y4YeHHsI TEOMETPHH B HANpaBJICHUHU JMYHOCTHOTO PA3BUTUS OOydaromuxcs, GOpMHUPOBAHUS
(GYHKIIMOHATBLHOM MaTEeMaTHYECKOW T'PAaMOTHOCTH, HW3YYEHUS IPYrUX YYEOHBIX U CIUIUIMH.
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PazButne y oOydaromuxcs NpaBUIBHBIX TPEACTABICHUH O CYIIHOCTH U TPOUCXOXKICHUU
reOMEeTPUYECKUX aOCTpaKLUii, COOTHOIIECHUH PEaIbHOIO U UJEaIbHOI0, XapaKTepe OTpa)KeHUs
MaTE€MaTU4YeCKONW HAayKOM SIBIIEHUN U IIPOLIECCOB PEAIIBHOIO MHUpPA, MECTE T'€OMETPUHU B CUCTEME
HayK M pOJIM MaTeMaTU4YEeCKOr0 MOJCIMPOBAaHMS B HAy4YHOM I[IO3HAHWUM U B IPAKTHKE
CHocoOCTBYeT (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHHUS OOYUYAIOIIMXCS, a TaKKe KadyecTB
MBILIEHHS], HEOOXOAUMBIX JUISl aJalTallil B COBPEMEHHOM OOILIECTBE.

['eomerpus sBHSETCS OAHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CpEAHEro OOIIero
o0pa3oBaHus, TaKk Kak oOecleyrBaeT BO3MOYKHOCTb M3Y4EHHUS KaK IUCLHUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTapPHOMU.

Jlornueckoe MbllUIeHUE, (popMUpyeMOe IIPU U3YYEHUHM O0YYaroLIUMUCS MOHITUHHBIX OCHOB
FEOMETPUM U IOCTPOCHMM II€NOYKU JIOTUYECKUX YTBEP)KIAEHUH B XOJE€ pEIlIeHUs
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIICHUU 33/a4 €CTECTBEHHO-HAy4YHOI'O ILIMKJIA, B YAaCTHOCTH U3 Kypca
bu3HKH.

OpueHTanus dYelOBeKa B TMPOCTPAHCTBE - YCIOBHE €ro CONHMAIBHOTO OBITHS, (opma
OTpa’KeHHs OKPY’KAIOIIEro MUpa, YCIOBUE YCIIEIIHOTO O3HAHUS U aKTUBHOTO IpeoOpa3oBaHus
neicTBuTeNnbHOCTU. OnepupoBaHUE MPOCTPAHCTBEHHBIMU O0Opa3aMu OOBEAMHSET pa3HbIe BUIbI
y4eOHOI M TPyJOBOIl AEATENbHOCTH, SBJISIETCS OJHUM M3 NPO(PECCHOHAIBHO BAXKHBIX KauyecTB,
MIOSTOMY aKTyajbHa 3ajgada (OPMHPOBAHUS y OOYUYAIOMIMXCSI MPOCTPAHCTBEHHOTO MBIIUICHUS
KaK pa3sHOBHUJIHOCTH OOpa3sHOrO MBIIUICHHUS - CYIIECTBEHHOI'O KOMIIOHEHTa B MOATOTOBKE K
IPAKTUYECKOHN AESITEIbHOCTH 110 MHOTUM HalpaBJICHUSIM.

Iesab ocBoeHMs ImporpamMMmbl yueOHoOro Kypca «l'eomerpus» Ha 6a30BOM ypoBHE OOyueHHS -
00111e00pa3oBaTeIbHOE U OOIICKYJIBTYPHOE pa3BUTHE OOydaromuxcsi depe3 obecreueHue
BO3MOXKHOCTH IPUOOPETEHUSI U UCIOJIb30BAHUS CUCTEMATHUYECKUX I'€OMETPHUUECKUX 3HAHUM U
NeMCTBUH, CIENU(UIHBIX TEOMETPHH, BO3SMOXXHOCTH YCIEITHOTO MPOJOKEHHSI 00pa30BaHUS 110
CIEUAIBHOCTSIM, HE CBA3aHHBIM C IIPUKJIAJHBIM HCIIOIb30BaHUEM I€OMETPHH.

IIpuoputeTHbIMHU 3aJa4aMu OCBOEHHS yuyeOHOro kypca «I'eomerpun» Ha 6a30BOM ypOBHE B
10-11 knaccax sBISIOTCA:

dbopMupOBaHHE TMPENCTAaBICHUS O TEOMETPUM KaK 4YacTH MHMPOBOM KyJIbTYphl U
OCO3HAHHE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

dbopMupOBaHHE TPEJICTaBICHHUS O MHOTOIPAaHHHMKAaxX M TejaX BpalleHHs Kak o
BOXHEHMIINX MAaTEMaTUYECKUX MOJEIAX, MO3BOJIIOIINX ONMUCBHIBATH U U3Yy4aTh PAa3HBIC SBICHUS
OKpY’KaroIllero Mupa;

(dopMHpOBaHHE yMEHHUs paclio3HaBaTh HAa YepTEXax, MOAENIX M B pEaJbHOM MHUpE
MHOTOTPaHHUKH U TeJla BpaIleHMUS,;

OBJIQJICHUE METOJaMM pelIeHUs 3ajJad Ha IOCTPOCHUS Ha  H300pakeHUsX
MPOCTPAHCTBEHHBIX (QUTYD;

¢dopMHpoBaHHE yMEHHs ONEPUPOBATh OCHOBHBIMU IMOHATHUSMH O MHOTOTpaHHHMKax M
Telax BpallleHUsl U UX OCHOBHBIMH CBOMCTBaMU;

OBJIJICHUE alTOPUTMaMM pPEIICHHs] OCHOBHBIX THIIOB 337a4, (opMUpOBaHHE YMEHHUs
MIPOBOAMTH HECIIOXKHBIE JO0Ka3aTeNbHbIE PACCYXJECHHUS B XOJI€ PEUICHHS] CTEPEOMETPUUYECKUX
3a/1a4 U 3a/1a4 ¢ IPAKTUUYECKUM COLEP KAHUEM;

pa3BUTHE  MHTEJUIEKTYaJIbHBIX W  TBOPYECKHX  CIIOCOOHOCTEH  OOydwarouuxcs,
MI03HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATENBCKUX YMEHUM, KPUTUYHOCTH MBIIIJICHUS;

dbopMupoBaHre (PYHKIHOHAIBHON TI'PaMOTHOCTH, PpEJIEBAaHTHOW TIE€OMETPHH: YyMEHHE
pacrio3HaBaTh MpPOSIBICHUS TEOMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasbHBIX JKU3HEHHBIX CUTYalUSX W MPH MU3YYEHUU APYTrUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEPHOCTEW, (OpMYIMpPOBATH MX Ha S3bIKE T€OMETPUU M CO3/aBaTh
reOMETPUYECKUE MOJAEIH, MPHUMEHSATh OCBOEHHBIM T€OMETPUYECKMH ammapaTr [Uis peLIeHHs
IIPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4, UHTEPIIPETUPOBATh U OLICHUBATh I1OJTYYEHHBIE PE3YJIbTATHI.

OT/IMYHMTEeNTbHOH 0CO0EHHOCTBIO NPOrPaMMbl 10 T€OMETPUHU SIBIISIETCSl BKIIOUEHHE B KypC
CTEpPEOMETPUH B HayaJle €ro U3y4eHHUs 3a/a4, pelIacéMbIX HA YPOBHE HHTYUTUBHOIO ITO3HAHUS, U
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ornpenenéHHBIM 00pa3oM OpraHM30BaHHAs paboOTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOIO0 W IPOCTPAHCTBEHHOI'O MBIIUICHUS, CTUMYJHPYET IPOTEKAHHE WHTYUTHUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JaJIbHEHIIEMY H3YyUEHUIO IIPEIMETA.

[Ipeanourenue OTAAETCS HAIVIAJHO-KOHCTPYKTHBHOMY MeTOoAy OOy4YeHHs, TO €cTb
TEOPETUYECKHE 3HAHUSA MMEIOT B CBOEH OCHOBE HENOCPEACTBEHHOE OTHOLIEHHE K IPEIMETHO-
IPAaKTUYECKOHN JesTeIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTaBICHUH y o0yJaromuxcs B
Kypce CTEpEOMETpPUM IPOBOAUTCS 3a CYET pElIEeHUs 3a7ad Ha CO3JaHME IPOCTPAHCTBEHHBIX
o0pa3oB M 3aJay Ha OIEPUPOBAHUE IPOCTPAaHCTBEHHbIMU oOpa3zamu. Co3gaHue oOpasza
IPOBOJIUTCS C WCIOJB30BAHUEM HAIVIJHOCTH, & OIEPUPOBaHHME OOpa3oM - B YCIOBHUSX
OTBJICYCHHMSI OT HAIJISIAHOCTH, MBICIIEHHOT'O U3MEHEHHSI €0 UCXOJHOTO CONEPIKAHUS.

OCHOBHBIMH cO/lep:KaTeJILHBIMM JJMHUSIMU yueOHOTO Kypca «I'eomeTpusi»

B 10-11 xnaccax sBusitores: « MHOTOrpaHHUKNY, «IIpsiMble 1 TIIOCKOCTH

B IpocTpaHcTBe», «Tena BpameHus», «BeKTopbl M KOOpPAHWHATBI B IPOCTPAHCTBEM.
®opMupoBaHUE JOrMYECKUX YMEHUN pacIpeleIseTcs 110 COAEPKaTENbHbIM JIMHUAM U 110 T0JlaM
00ydYeHHUs Ha YPOBHE CPEeIHEro 00IIero 00pa3oBaHMsL.

Conepxanne 00pa30BaHMs, COOTBETCTBYIOLEE NPEAMETHBIM pe3yjlbTaTaM OCBOCHUS
IPOrpaMMbl MO0 F€OMETPUH, PACHpPENEIEHHBIM 1O rojaM 00Yy4YeHHs, CTPYKTYPHUPOBAHO TAKUM
o0pa3oM, uyTOOBI OBJIAZICHHE T'E€OMETPUUECKUMH TMOHATHSAMU W HaBBIKAMU OCYILECTBISIOCH
MIOCJIEIOBATEIFHO W IOCTYNATENBHO, C COOJIIOJICHHEM IPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HaHUS BKIIIOYAIUCH B OOIIYIO CUCTEMY I€OMETPUYECKUX IPEACTaBICHUN 00yJaromuxcs,
pacumpsis U yrayousis e€, o0pa3yst IpOYHbIe MHOKECTBEHHBIE CBSI3H.

Yucno vacoB it u3ydenus yueOHoro kypca «I'eomerpus» B 10 kiacce - 68 yacos (2 yaca B
Heneno), B 11 kmacce - 34 gaca (1 yac B Hezeno).

Coaep:xanue o0yuenus B 10 kiiacce.

Ilpsamvie u nnockocmu ¢ npocmpancmeae.

OcHOBHBIE IOHATHS cTepeoMeTpHH. Touka, mpsimasi, INOCKOCTh, IPOCTPaHCTBO. [TonsaTne
00 aKkCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacrnosokeHue MpsMbIX B IPOCTPAHCTBE: NEPECEKAIOLINECS, TTapalIeIbHbIE U
cKpemuBaromuecs npsaMble. [lapamienbHOCTh HPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
NapajuleJIbHbIe TNPsSIMBIE B IMPOCTPAHCTBE, MApPAJJIEIIBHOCTh TPEX MPSIMBIX, MapauIeIbHOCTh
OpsIMOM M TUIOCKOCTH. YTJIBI C COHAIPaBJIEHHBIMH CTOPOHAMH, YroJd MEXIy MpPSMbIMH B
npoctpaHcTBe.  IlapamnenpHOCTh  MIIOCKOCTEH:  MapajuielbHble  IUIOCKOCTH,  CBOMCTBa
napajuleJIbHBIX TlockocTel. [IpocTeiimme mpocTpaHCTBEHHbIE PUTYpPBI HA MJIOCKOCTHU: TETPAdAP,
KyO, mapauienenumesi, HoCTpOeHUEe CeUSHHH.

[lepnieHAUKYIApHOCTh TPSIMOM M IUIOCKOCTH: NEPIEHIUKYJISpPHbIE MpSMbIE B
IIPOCTPAHCTBE, MpsAMBbIE NApajuIeIbHBIE M MNEPNEHIUKYISAPHBIE K IUIOCKOCTH, IPHU3HAK
NEePNEHAUKYJISIPHOCTA OPSIMOM M IJIOCKOCTH, TEOpeMa O TMpsAMOW NEpPHeHAUKYISIPHON
IUIOCKOCTH. YTJBl B IPOCTPAHCTBE: YroJI MEXKIY NPSAMOM M IUIOCKOCTBIO, JBYTPAHHBIN yrod,
JUHEHHBINA yron AByrpaHHoro yria. I[lepneHAuKyssp U HaKIOHHBIE: PACCTOSIHME OT TOYKH IO
IUIOCKOCTH, PAacCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UTYphl Ha IJIOCKOCTb.
[leprieHAUKYISAPHOCTD TUIOCKOCTEN: MPU3HAK MEPHIEHAUKYIISIPHOCTH ABYX IIockocTell. Teopema
0 TPEX MEPIEHIUKYIIApax.

Muozozpannuxu.

[ToHsiTHE MHOTOrpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOIOIPAHHMKA, BBINYKIIBIE U
HEBBIMYKJIblE MHOTOTPAHHUKH, Pa3BEPTKA MHOTOTrpaHHuKa. [Ipu3ma: m-yroibHasi mpusma, rpaHu
U OCHOBaHMS NMPHU3MBI, IPSIMasi 1 HaKJIOHHAs IPU3MbI, OOKOBAas U MOJIHASI TOBEPXHOCTD MPHU3MBI.
[Tapannenenunen, NpsSMOYTOJbHBIN Mapajjienenunea U ero cpoicrsa. I[lupamuaa: n-yromapHas
nupamMu/ia, TpaHM W OCHOBaHHME MNUPaMUIbI, OOKOBas M IMOJHAs MOBEPXHOCTh IHPAMHIIBL,
IPaBWIbHAs1 M YCEUEHHas MNHMpaMuAa. OJIEMEHTBl MNpU3Mbl W nupamuzabl. [IpaBunbHbIE
MHOTOTPaHHUKU: IOHITHE MPABUIBHOIO MHOIOIPDAaHHUKA, MpaBWIbHAsA MPU3Ma WU NpaBUIIbHAs
nupamuia, NpaBuiIbHas TPEyrojabHas NUpaMHUia U IpaBUIbHBIN TeTpasap, Kyo. IlpeacraBnenne
O IMpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’ap, JoJAeka’aAp M ukocadap. CedeHus OpuU3MBl U
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UpPaMUJIBI.

CuMmmMmeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM, IUIOCKOCTH.
DNeMEHTB CUMMETPUU B IMpaMujiax, Napaieenuneiax, IpaBuIbHbIX MHOTOTpaHHUKAX.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHany, yrisl. [Inomans 60koBoi
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MPSMOM INpPHU3MBI, IJIOLIAJAb OCHOBAHWUW, Teopema O
OOKOBOW MOBEPXHOCTH MpsAMON mnpu3Msel. [lnomans OGOKOBOM HMOBEPXHOCTH M IMOBEPXHOCTH
NpaBWIBHON MUPaMUIBI, TEOpeMa O IUIOmAAM yced€HHoi mupamuabl. [lonsrtue o6 oOBEMe.
O0BEM nupamMusl, IPU3MBI.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOMICHUS MEXAY IUIOMAISIMU IOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Copnepxxanue o0yuenus B 11 kiacce.

Tena epawienus.

[{umHapuYeckass MOBEPXHOCTb, OOpa3yrolue MHUIMHIPUYECKONW MOBEPXHOCTH, OCh
LWIMHAPUYECKON moBepxHOCTH. [{uauHap: ocHOBaHUS U GOKOBas MOBEPXHOCTb, 0Opa3yrouas u
0Cb, TUTOIIA/Ib OOKOBOM U IOJIHOM MOBEPXHOCTH.

Konnueckass moBepxHOCTb, 00pa3yrolie KOHHYECKOH MOBEPXHOCTH, OCb U BEpLIMHA
KOHMYeckol noBepxHocTH. KoHyc: ocHOBaHMe M BepuiMHa, oOpa3yolias M OCh, IUIOIIAJb
OOKOBOW W MOJHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yrolliue M BBICOTA, OCHOBAHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa u map: meHrtp, paguyc, AUamMerp, IJIOLIaJb HOBEpXHOCTU cdepbl. B3aumuoe
pacmonoxxeHue chepsl 1 IUIOCKOCTH, KacaTellbHas IIIOCKOCTh K cepe, mIomanb chepsl.

N300pakeHue Tes BpalleHus Ha MJI0CKOCTU. Pa3BEpTka MIMHAPA U KOHYCA.

KomOunanuu Ten BpalieHUss U MHOTOTPaHHUKOB. MHOIOTpaHHUK, ONMCAaHHBIM OKOJIO
cdepsl, cepa, BIUCaHHAsE B MHOTOI'PAaHHUK, WM TEJIO BPALLICHHSL.

Oovemot men.

[Tonstue 06 o00BEMe. OcHOBHBIE CBOHCTBA O0BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapayienenuneaa u ciueAcTBus u3 He€. O0béM mmmnHapa, koHyca. O0BEM
11apa 1 Iiomaab chepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAASIMU MOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

Ceuennss mwiMHApa (MapauieIbHO W NEPIEHIUKYISIPHO OCH), CEYEHHUsS KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXO/IAIIee Yepe3 BepIINHY), CEUeHHUs I1apa.

Bexmopul u koopounamut ¢ npocmpancmee.

Bekrop Ha miockoctd M B mpocTpaHCTBE. CIIOKEHME W BBIUNTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3noxeHue BekTopa MO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[TpaBwiio napauienenunena. Pemenue 3agad, cBsI3aHHBIX ¢ MPUMEHEHHEM NPABUI ACUCTBUU C
BekTopaMu. [IpsMoyronpHasi cucTtemMa KOOpJAMHAT B MpocTpaHcTBe. KoopauHaThl BeKTOpA.
[Tpocreiimne 3agaun B KOOpPAMHATAX. YTOJN MeXIy BekTopamu. CKalsgpHOE NpPOU3BENECHUE
BEKTOPOB. BbIuncieHue yrioB Mexay MNPSMBIMH U IUIOCKOCTSAMHU. KoopImHaTHO-BEKTOPHBIN
METO/]] TIPY PELIEHUU T€OMETPUUECKHX 3a1a4.

I[Inanupyemble npeaMeTHbIe pe3yJbTaTbl OCBOCHHUS (enepanbHOM paboueil MmporpaMmbl
yuebHoro kypca «l'eomeTpusi» Ha 6a30BOM ypOBHE Ha YpOBHE CpeAHEro obuiero oopa3zoBaHus
OpUEHTUPOBaHbl Ha JOCTH)KEHUE YPOBHS MaTeMaTH4YeCKOW IpaMOTHOCTH, HEOOXOJUMOTO st
YCIIEIIHOTO PEUICHUs 33/a4 B pealIbHOM JKU3HU M CO3JIaHHE YCIOBUH I X OOIIEKYJIbTYpHOTO
pa3BUTHSL.

K xonny 10 kiacca o0yqyarommiicss HAy4nTCs:

OTIepUpPOBATh MOHATUSAMU: TOUKA, IPSIMasi, MIOCKOCTh;

IPUMEHSTHh AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PEILIEHUU T€OMETPUUECKUX
3ajay;

ONEpUPOBAaTh MOHATUSAMU: MAPALIEIBHOCTh M MNEPHEHAUKYISIPHOCTh MPSAMBIX U
IJIIOCKOCTEI;

KJIacCU(UITUPOBATh B3aUMHOE PACIOJI0KEHHUE MPAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;
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ONEepUpOBATh TMOHATHSAMHU: JBYTPAHHBIM yroj, TpaHH JBYIpaHHOrO yria, pedpo
JBYTPAHHOTO YTJIa, IWHEHHBIN YTOJl IBYTPaHHOTO yIJIa, IPajayCcHas Mepa ABYTPaHHOTO YIJIa;

OTIEpPUPOBATH TMOHATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIA M HEBBIMTYKIBIH MHOTOTPaHHUK,
3JIEMEHTBHl MHOTOT'PAaHHUKA, ITPABUIIbHBI MHOTOTPaHHUK;

pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IIMpaMHJIa, IPU3Ma, IPSIMOYTOIbHBIH
napajuienenunes, Kyo);

KJaccu(UIMpOBaTh MHOTOTPAHHUKH, BbIOMpas OCHOBaHUS Uil  KJIACCH(HUKAIMU
(BBIMyKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHHUKH, IPABWIbHBIE MHOTOTPAHHUKH, TPSMbIE H
HAKJIOHHBIE IPU3MBI, TAPAJUICIICTIUTIC/IbI);

OIIEpUPOBATh MOHATUSAMH: CEKyIas IUIOCKOCTh, CEYEHHE MHOTOTPAHHHUKOB; OOBSCHSTH
NPUHIUITB TOCTPOCHHS CEYCHUH, UCTIONB3YSl METO/] CJIEAOB; CTPOUTH CEUYCHHSI MHOTOTPAHHUKOB
METOJIOM CJIEJIOB, BBINOJIHATH (BHIHOCHBIE) IUIOCKHE YEPTEKH U3 PUCYHKOB IPOCTHIX 0OBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y;

penraTh 3a1aui Ha HaX0XKJICHUE TEOMETPUYECKUX BEIMYMH MO o0Opa3uam
WIA  aJrOpUTMaM, IPUMEHSISI U3BECTHBIC AQHATUTHYECKHE  METOIbl TPU  pEIICHUH
CTaHJapPTHBIX MaTEeMaTHYECKUX 3a/la4 Ha BBHIYMCICHHUE PACCTOSHUI MEXIy IBYMS TOYKAaMH, OT
TOYKH JI0 TIPSIMOH, OT TOYKH J0 TUIOCKOCTH, MEX/Y CKPEUTHBAIOIIUMUCS MTPSIMBIMH;

penraTh 3a/1aui Ha HaX0XKJICHUE TEOMETPUYECKUX BEIMYMH MO o0Opa3uam
WIA  adrOpuTMaM, IPUMEHSISI U3BECTHBIC AQHATUTHYECKHE  METOIbl TPU  pEIICHUH
CTaHJAapPTHBIX MAaTEMAaTHYECKMX 3aJad Ha BBIUUCICHUE YIJIOB MEXAY CKPEUIMBAIOLIMMUCS
NPSMBIMH, MEKAY MPSMOU U TFIOCKOCTBIO, MEX/Y TUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB;

BBIYHCIIATH 00BEMBI M TUIOLIA M TOBEPXHOCTEH MHOTOTPaHHHUKOB (TIpH3Ma, MUPAMHJIA) C
npuMeHeHHeM (OpMyJ, BBIYHACIATH COOTHOWICHHS MEXIY IUIOMAASMUA TTOBEPXHOCTEH,
00bEMaMU TTOOOHBIX MHOTOTPAHHHUKOB;

ONIEpPHPOBATH TOHATHSAMH: CHMMETPHS B TPOCTPAHCTBE, LEHTP, OCh H IIJIOCKOCTBH
CUMMETpPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHH (UTYPHI;

U3BJICKaTh, IPEOOPA30BHIBATH M WHTEPIPETHPOBATH UHPOPMALIUIO O TPOCTPAHCTBEHHBIX
reoMeTprYecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

NPUMEHATh TeoMeTpudeckne (aKThl JUIS pElIeHHs CTEPEOMETPHUYECKUX —3aad,
IPENoNaralolliuX HECKOJIBKO IIaroB peIIeHUs, €cad YCIOBUS NPHUMEHEHMs 3a/laHbl B SIBHOM
dopme;

OPUMEHATh NPOCTEHIINE MPOTrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHbIE
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUYECKUX 3a]1aY;

IOPUBOANUTH MPUMEPbl MaTeMaTHUECKUX 3aKOHOMEPHOCTEM B MpHUpoJe M KHU3HH,
pacro3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPHUHU B HICKYCCTBE;

IOPUMEHSATH MOJyYeHHbIE 3HAHUS Ha MpaKTHKe: aHAIW3MPOBATH PEalbHble CUTYyallUd U
OPUMEHSATh  HM3YYCHHBIE TIOHATHS B  TPOIECCe IOWCKA  PEIIeHUS  MaTeMaTHYECKH
chopMyITHpPOBaHHONW MPOOIEMBbI, MOAEIHPOBATH pPEATbHbIE CUTYyallMd Ha S3bIKE T'€OMETPHH,
UCCIIEIOBATh TOCTPOCHHBIE MOJENN C HCIIOJIb30BAaHUEM T'€OMETPUYECKHUX TIOHSTHH U TEOpEM,
anmapara anreOpbl, pelaTh NPaKTHYECKUE 33a4H, CBI3aHHBIE C HAXOXKAEHUEM IeOMETPUIECKUX
BEJIMYMH.

K xonny 11 kiacca o0yqyaommiicss HAy4nTCs:

OTIepPHPOBATH MTOHATHUSIMU: MIAHAPUIECKast MTOBEPXHOCTb, oOpa3zyromme
WIMHAPUYECKON MOBEPXHOCTH, IIHJIMH/IP, KOHUYECKasi TOBEPXHOCTh, 00pa3yrolue KOHUYECKOH
MIOBEPXHOCTH, KOHYC, chepruecKkasi TOBEpXHOCTh;

pacrio3HaBaTh Tela BpallleHUs (UWIMHIp, KOHYC, cepa u map); oOBSICHATH CHOCOOBI
MIOJTYYCHUST Tell BPALICHUS;, KJIAaCCU(DUITMPOBATh B3aMMHOE PACIIONIOKEHHE c(hephl U IIIOCKOCTH;
OIEepUPOBATH MOHATUSMHU: IIAPOBON CErMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTa, IIapOBOM
CIIOW, OCHOBAHHUE IIIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS, IAPOBOH CEKTOD;

BBIYUCIIATH O0BEMBI U IJIOUIAU MMOBEPXHOCTEH TEN BPALICHUS, TEOMETPUUYECKUX TeIl C
npuMeHeHueM Gopmyi;

ONIEpUPOBATH MOHATUSAMHU: MHOTOTPAHHUK, BIMCAaHHBIM B cepy M ONMUCAHHBIN OKOJIO
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cdepsl, cepa, BMcaHHAs B MHOTOI'PAaHHHUK MJTH TEJIO BPAIlCHUS;

BBIUKCIISATH COOTHOILIEHUS MEXKAY IUIOUIaJIMHU TMOBEPXHOCTEH M 00bEMaMU MOJOOHBIX
TeJ;

u300paxarb u3ydyaeMble (DUTYpHl OT PYKH U C MPUMEHEHHEM HPOCTBIX YEePTEKHBIX
HHCTPYMEHTOB;

BBITOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEHKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y, CTPOUTH CEUEHUS TEJ BPaIICHUS;

U3BJIEKATh, UHTEPIIPETUPOBATh U MPEOOPA30BbIBATH HHGOPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMeTPHUECKUX PUTYpax, MPEACTABICHHYIO Ha YepTEekKaxX U PUCYHKAX;

OIIepUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH I[CflCTBPISI CJIOKCHUS BEKTOPOB, BBIYUTAHUSA BCKTOPOB U YMHOXCHHUS BCKTOPA
HAa 4YHUCIO, OOBSCHATh, KAaKMUMH CBONCTBAMH OHM OOJIaJJalOT; MNPUMEHSATH IPABUIIO
napasuleenunena;

OTEepUPOBATh MOHITUSIMU: JEKAPTOBBHI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOMAYIb
BCKTOpA, PaBCHCTBO BCKTOPOB, KOOPAWHATBI BCKTOPA, YIOJ MCKAY BCKTOPaMH, CKaJIAPHOC
MPOU3BEICHNE BEKTOPOB, KOJJTMHEAPHBIE U KOMIUTAHAPHBIE BEKTOPHI;

HaXO0JIUTh CYMMY BEKTOPOB U MPOHU3BEICHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY BEKTOpaMHU,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAILIBATH BEKTOP IO JBYM HEKOJIMHEAPHBIM BEKTOPaM;

3a/1aBaTh IUIOCKOCTh YpaBHEHHEM B JIEKQpPTOBOM CHCTEME KOOpPJMUHAT;, MIPUMEHSTH
reoMeTpuueckue (paKkThl Ui pEIICHUs CTePEOMETPUUECKUX 3a/1a4, PEINOoaraloliuXx HECKOIbKO
IIarOB PEUICHHUs, €CIIM YCIIOBHSI TPUMEHEHHS 3aJIaHbI B IBHOH (opme;

peliaTe IpocTeiiiie reoOMeTpUYeCcKre 3aJa4 Ha TPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO
METO/1a;

pemiate 3aJauyd Ha JO0Ka3aTelbCTBO MAaTEMaTHYECKHX OTHOIIGHUN M HaXOXKIEHUE
TCOMECTPHUICCKUX BCIWYHH I10 o6pa3uaM WM aJIiroOpuT™MaM, MpUMCEHAA U3BCCTHBIC MCTOAbI IPU
pEIIeHNH CTaHAAPTHBIX MATEMATHUYECKUX 3a/a4;

MMPUMCHATH HpOCTeI\/'IIHI/Ie IporpaMMHEBIC CPEACTBA U JJICKTPOHHO-KOMMYHUKAIUOHHBIC
CHUCTEMBI MPU PELICHUHU CTEPEOMETPUUECKUX 3a/1aY;

IIPUBOAUTH TNPHUMEPbl MAaTEMaTU4YECKUX 3aKOHOMEPHOCTEW B IPUPOJNE M KU3HH,
pacno3HaBaTh NPOSIBIEHNE 3aKOHOB T€OMETPUU B UCKYCCTBE;

MNPUMCHATH ITOJYUCHHBIC 3HAHUA HaA IMPAKTHUKE: aHAJIM3UPOBATH PCAJIBHBIC CUTyalllHu H
NPUMEHATh U3Y4YEHHBIE TIOHATHUA B  IMpPOLlECCE IIOMCKA  PEIICeHUS  MaTeMaTH4eCKH
chopMynUpPOBaHHON MPOOJIEMBbI, MOJEIMUPOBATh pEATbHBIE CUTyallUd Ha SI3bIKE TC€OMETPHH,
UCCJIE0BATh MOCTPOEHHBIE MOJIETU C MCIOJIb30BAHMEM T'€OMETPUUYECKHX IMOHATUM U TEOpPEM,
arrapara anre6pbl, pemaTh MPAKTUYCCKUC 3a/la4, CBA3AHHBIC C HAXOXKACHUCM I'COMETPUUCCKUX
BEJIMYMH.

TeMaTnuyeckoe MJIAHMPOBaHUE Y4eOHOI0 Kypca (1o roxam o0y4eHus)

10 xaace
Ha3zpanue
pa3aena
(Tembl) OcHoBHOe OcHoBHbIe BHAbI JesTeJbHOCTH | [IpumMevanus
Kypca, coJiep:KaHue yyammxcs
(KOIMYeCcTBO
4aCcoB)
BBenenune B | OcHOBHBIE TTOHSITHUS AKTyanu3upoBaTh (baKThI u | MunucrepcTBo
cTepeoMeTp | CTEPEOMETPUU: TOYKa, | METOMbl TUIAHMMETPHUH, peJeBaHTHbIC | 00pa3oBaHMs U  HAyKd
HI0 npsimasl, MIJOCKOCTb, | TEME. P®. -Pexum pocryna
(10 u) MIPOCTPAHCTBO. [Monyuats npeicTaBiaeHus o | http://www.mon.gov.ru
[TpaBmia w300pakeHUs | MPOCTPAHCTBEHHBIX ¢burypax, | TecrupoBanue on-line: 5-
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http://www.mon.gov.ru/

Ha pUCyHKax: | pa3bupate  mpocteiimme mpaswia | 11 kmaceel. - Pexum

M300paxeHUs nu300paxeHus 3Tux uryp. J0CTyTA :

IJIOCKOCTEH, N3o00paxaTh mpsMyI0 M IUIOCKOCTh |  hitp://www.kokch.kts.ru/c

[apaJuIeNIbHBIX MPSAMBIX | HA PUCYHKE. do

(OTpe3KOB), CepeIuHbI Pacno3znaBatb MHOrorpanHuku, | POII —Pexum noctyna:

oTpe3Ka. [MousTus: | nupamuay, KyO, HaspBath  ux | https://resh.edu.ru/subject/1

IepeceKaroIuecs 3JIEMEHTEL. 7/10/

IJIOCKOCTH, Jlenatb pUCYHOK Ky0Oa, MHpaMHIIBL,

nepeceKaroImuecs HAaXOJUTh OIIMOKM B  HEBEPHBIX

npsiMasi 1 MJI0CKOCTb. N300paXEHUSIX.

3HaKOMCTBO C 3HAKOMUTBCA C CEUECHHUSMH, C

MHOTOTpaHHUKaMH, METOJIOM CJIEJIOB; HCIOJB30BaTh JUIs

n300pakeHue MOCTPOCHUS CEUEHUsI METOJ CIIEJOB,

MHOTOTPAaHHUKOB  Ha | KpPaTKO 3alMChIBaTh LIaru MOCTPOCHUS

PUCYHKaX, Ha | CEYCHHUS.

MIPOEKIIMOHHBIX PacrioznaBate BuA cedyeHUA U

yepTexxax. HauanbHble | OTHOLICHHWH, B KOTOPBIX CEUCHUE

cBelleHMsT o0 KyOe U | genur  pebOpa  Kyba,  HaxoIuTh

UpaMue, UX | IJIOIAb CEUEHHUS.

pa3BEPTKU U MOJICIH. Hcnonp3oBate  momobue  mpu

Ceuenus pelieHuy  3aJad  Ha  IIOCTPOEHUE

MHOTOTPaHHHUKOB. CCUCHUH.

[Tonsatne 00 3HaAKOMHUTBCSI C AKCMOMATHYECKUM

aKCHOMAaTHUYECKOM MOCTPOCHUEM  CTEPEOMETPHH, c

[IOCTPOCHUHU aKkcuomMamu CTEpEOMETPUU u

CTEpEOMETPUU: CJIEZICTBUSMU U3 HUX.

aKCHOMBI WNnmroctpupoBath aKCHOMBI

CTEpEOMETPUHN U | pUCYyHKaMH U TpUMepamMH U3

CJIEJICTBUS U3 HUX OKpYyXaroliel 00CTaHOBKU
Ipsimble u | B3aumnoe AKTyanu3upoBaTth (hakTbI u | MuHucrepcTBo
IJIOCKOCTH B | PAacIOJIOXKEHHUE NPSAMBIX | METO/bl IUIAHUMETPHUM, pENICBaHTHbIE | 00pa3oBaHUS M  HAyKH
NPOCTPAHCT | B IIPOCTPAHCTBE: | TEME, IPOBOJAUTH AHAJIOTHUH. P®. -Pexum npocryna
Be. nepeceKaromumecs, [TepeuncnsaTe BO3MOXKHBIE CIOCOOBI | http://www.mon.gov.ru
IMapanienbH | napauielbHble U | pacriojio)KeHus: OByX npsmbix B | Tecrupoanue on-line: 5-
0CTh CKPEIMBAIOIINECS IpOCTpaHCTBE, WLIIOCTpUpoBaTh ux | 11 xmaccel. - Pexum
NpsIMBIX U | IIPSIMBIE. Ha IpUMepax. JOCTyTa :
miockocreit | [lapamnensHOCTR JlaBath ompenenenne | http://www.kokch.kts.ru/c
(12 9) NPAMBIX U IUIOCKOCTEH | CKPEIHBAIOIINXCS npsiMeIx, | do

B MPOCTpaHCTBE: | POPMYIHPOBATH npusHak | POII —Pexum nocryna:

napajielibHble TPSMBIE | CKPEIUBAOIINXCS TPSIMBIX U | https://resh.edu.ru/subject/1

B MPOCTPAHCTBE; | MPUMEHSTH €ro MpHU pelleHny 3amad. | 7/10/

napaieIbHOCTh  TPEX Pacnio3HaBate mpu3My, Ha3bIBaTh

MPSMBIX; €€ DJIIEMEHTHI.

napaieIbHOCTh Ctpouth cedyeHHs TpHU3MBI Ha

NpsIMOM M TUIOCKOCTH. | TOTOBBIX YEPTEKaX.

VYrasl c [lepeuncasTb BO3MOXKHBIE CITOCOOBI

COHAITPaBJICHHBIMU B3aMMHOI'O PACIOJIOKEHHUS MPSAMON U

CTOPOHAMU; yroJl | MI0CKOCTH B IIPOCTPAHCTBE,

MEXAYy TNpSAMBIMH B | IPUBOJIUTH COOTBETCTBYIOLIUE

IIPOCTPAHCTBE. IIPUMEPBI U3 pEAIbHOM JKU3HHU.

[TapannensHOCT aBatb onpeaeseHue
b IJIOCKOCTEW: | NapaJlJIeIbHOCTH IPsIMOI u

24



http://www.kokch.kts.ru/cdo
http://www.kokch.kts.ru/cdo
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
http://www.mon.gov.ru/
http://www.kokch.kts.ru/cdo
http://www.kokch.kts.ru/cdo
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

napajJieiabHbIe
IIOCKOCTH;  CBOMCTBa
rapajuieIbHbIX
IJIOCKOCTEM.
[Ipocreiimue
MIPOCTPAHCTBEHHBIE
¢burypsl Ha IJIOCKOCTH:
TETpadp, KyO,
napajuiejenumnes;
IMOCTPOEHUE CEUYCHHI

IJIOCKOCTH.

DopMyIMpoOBaThH IIpU3HAK
[apaJuIeIbHOCTU IpsIMON U
IJIOCKOCTH, YTBEPXKACHUE O IpPSMOH
nepeceyeHnss  IBYX  ILIOCKOCTEH,
IMPOXOJSAIIMX 4Yepe3 IapajuleiIbHbIe

npsiMbIE.
Pemate mpakThueckue 3ajaud Ha
MIOCTPOCHUE CEUEHUH MHOTOTPaHHHKA.

OOBsCHATH choy4yaum  B3aUMHOTO
PacIOJIOKEHUS MIIIOCKOCTEM.

[laBarb OIlpeIeIICHIE
MapajuieIbHbIX IIJIOCKOCTE;

IIPUBOAUTH IPUMEPBl U3 pPEATBHOU
KHU3HU M OKpYyXaroleil o0CTaHOBKH,

WUTIOCTPUPYIOLIUE  MMapauIeIbHOCTh
IUIOCKOCTEH.
Hcnons3oBarts IIPU3HAK

MapajuieIbHOCTH JBYX IUIOCKOCTEH,
CBOMCTBA MapajlIeNbHbIX IUIOCKOCTEN
MIPU PEILICHUH 3a/1a4 Ha TIOCTPOCHUE.

OOBACHATH,  UYTO  Ha3bIBaeTCA
napajuieJIbHbBIM MPOCKTUPOBAHUEM U
KAaK BBIIOJIHAETCS IMPOEKTUPOBAHUE
¢Guryp Ha II0CKOCTb.

N3o6paxat B
MIPOEKITUN
reoMeTpuyeckue QUryphl.

MoaenupoBathb peabHbIC
CUTyallud Ha S3bIKE T€OMETPHH,
MCCJIEI0BaTh TTOCTPOEHHBIE MOJIETH C
HCIIOJIb30BaHUEM F€OMETPUUYECKHUX
TTOHSITUM.

Hcnonb30BaTh Mpu pelIeHUU 3a]1a4
Ha TOCTPOCHHE CEYEHUN TOHATHE
NapajuieIbHOCTH, MPU3HAKU u
CBOMCTBA MapajuIebHBIX MPSIMBIX Ha
TIJIOCKOCTH

napajjieIbHON
pa3IM4YHBIC

Ilepnenguky
JISIPHOCTDH
NpsIMBIX |
IIOCKOCTEH
(12 9)

[lepnenuKyIsIpHOCTH
IpsIMOM M IUIOCKOCTH:
MEepIEHUKYISIPHBIE
IpsIMbIE B
MIPOCTPAHCTBE, IpPSMbIE
napajuiebHbIe u
MEPIEHIUKYISIPHBIE K
IJIOCKOCTH,  IIPU3HAK
MEPIEHUKYISIPHOCTH
IpsIMOM U IUIOCKOCTH,
TeopeMa O  TpsAMOU
NEPIEHIUKYIISIPHON
IJIOCKOCTH
Ilepnenqukyis

AKTyanu3upoBaTh (bakTsI u
METOABI IUIAHUMETPHUH, PEIICBAHTHBIC
TeMe, IPOBOJIUTh aHAJIOTUU.

OOBSICHSTD, KaKoi yroia
Ha3bIBACTCA yriiom MCXKIOY
MEePECEKAIOIUMHUCS PsIMBIMH,
CKpCIIMBAOIINMHUCA MMpsAMBIMHA B
MIPOCTPAHCTBE.

[aBatb OIIpEICIICHUE
NepHEHIUKYISIPHBIX MPSIMBIX u
MPSMOM, MEePIECHANKYISIPHOM K
MJIOCKOCTH.

Haxonuts YTJIBI MEXAY

CKPEIIMBAIOIIUMHUCS MPSIMBIMU B KyOe

MunuctepcTBo
o0pa3oBaHUS U HAyKH
P®. -Pexum pocryma
http://www.mon.gov.ru
TectupoBanue on-line: 5-
11 xmaccel. - Pexum
JIOCTYyTIA :
http://www.kokch.kts.ru/c
do

POIII —Pexxum poctyna:
https://resh.edu.ru/subject/1
7/10/
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P n HaKJIOHHBIC:
pacCcTodaHrue OT TOYKHU
a0 IIJIOCKOCTH,

paccTosiHue OT MPSIMOU
710 IIJIOCKOCTH.

Y IIUPAMHUJE.

IIpuBOAUTE PUMEPHI U3 PEATBHON
KHU3HU M OKpyXaroleil oO0CTaHOBKH,
WUTIOCTPUPYIOLINE
NEPIEHIUKYJIAPHOCTh  HPSIMBIX B
IIPOCTPAHCTBE U NEPIEHAUKYIAPHOCTD
IIPSIMOM K IIJIOCKOCTH.

®opMyIMpOBAThH IIpU3HAK
NEPNEHIUKYIAPHOCTH  IPSIMOA U
IUIOCKOCTH,  IPUMEHATH €ro  Ha
IIPAKTHUKE: OOBSICHATH

NEepIEHINKYISIPHOCTh pebpa Kyba u
JIMaroHalld ero rpaHu, KOTOpas ero He

COJIEPIKHUT, HaXOJUTb TUTUHY
JTUaroHanu Kyoa. BBIYMCIATH BBICOTY
IIPaBUIILHOMN TPEYroJIbHOU u
MPaBUWIbHOMN YEeTBIPEXYTOJIbHOU

MUPAMHU/T TI0 JUTHHAM pEOep.
Penrtate 3aJa4yl Ha BBIYHUCIICHH,
CBSI3aHHBIC C TEPIEHANKYISIPHOCTHIO

IIPSAMOM u IIJIOCKOCTH, c
UCIIOIb30BAHUEM  TIPH  PCEUICHUU
TJIAHUMETPUIECKUX (hakToB i
METO/IOB.

OOBACHATS, 4TO Ha3bIBAIOT
NEePHNEHAUKYISIPOM M HAKJIOHHOM W3
TOYKM K IIJIOCKOCTH; TPOEKIHen
HAKJIOHHOM Ha TJIOCKOCTb.
OOBACHATS, YTO Ha3bIBACTCS
pPacCTOSIHUEM: oT TOYKH i (o)

IJIOCKOCTH; MEXKJy IapauieIbHBIMU

IUIOCKOCTSIMU;  MEXKIy MpsIMOH U
MMapaJuIeJIbHOM €l IUIOCKOCTBIO;
MEXIY CKPEILHBAOIIUMUCS
MMPAMBIMH.

Haxomute 3TM  paccTosiHMSL B
MPOCTHIX Clydasix B KyOe, mUpaMmu/e,
IIpU3ME.

MopnennpoBaTh peanbHbIe
CUTyallud Ha s3BIKE TIEOMETPUH,

HCCJIEIOBATh MOCTPOEHHBIE MOJIEIH C
MCII0JIb30BaHUEM reOMETPUUYECKUX
TIOHSITUH.

Hcnonp30BaTh Ipu pelIEHUH 3a/1a4y
Ha IIOCTPOEHUE CEYEHUH TEeopeMy
[Tudaropa, cBoiicTBa NMPsIMOYTOJIBHBIX
TPEYrOJIbHUKOB.

Yriabl

MEXKITY
NpSIMBIMH ¥
IJIOCKOCTSIM
U

VYrisl B OpOCTpaHCTBE:
YroJl MeXAy MNpsIMON U

IIJIOCKOCTBIO;
JIBYTpaHHBIN yrod,
JIMHEWHBIN yroi

AKTyanu3upoBaTh (baxThI u
METO/Ibl IUIAHUMETPHUH, PEJICBAHTHBIE
TEMC, IPOBOAUTH aHAJIOTHUH.

[JaBaTh ompenencHUE yria Mexay
IPSIMOI U IIJIOCKOCTBIO,

MunucrepctBo
o0pa3oBaHUs M HAYKH
P®. -Pexum pocryna
http://www.mon.gov.ru
TecrupoBanue on-line: 5-
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(10 4)

JNBYTPAHHOTI'O yTJa.
[lepneHuKyISIPHOCTD
IJIOCKOCTEHN:  MpHU3HAK
MePHEHIUKYISIPHOCTH
JIBYX IUIOCKOCTEH.
Teopema 0 TPEX
MEePIEHIUKYISIPAX

dbopMyIupoBaTh TEOpEMy O TPEX
MEPICHIUKYIIIpaX U 0OpaTHYIO K HEH.

Haxonute yromn mexay npsamou u
IJIOCKOCTBIO B~ MHOTOIpPaHHUKE,
paccTosiHue OT TOYKU JI0 HpSIMON Ha
IUIOCKOCTH, MCIIONb3ysd TEOPEMY O
TpéX mnepneHaukymnspax. IIpoBoauts
Ha YepTeKe MEePHEHIUKYISP: U3 TOUKU
Ha MPSAMYIO; U3 TOYKH Ha TIOCKOCTb.

[laBaTh ompenenaeHue JByrpaHHOIO
yria U ero 3ieMeHTOB. OOBSCHATh
PaBEHCTBO BCEX JIMHEHHBIX YIJIOB
JIBYTPAHHOI'O yrJa.

Haxonute Ha
JBYI'PaHHBIA  Yyroi
MAPaMU/IBI,
napasuieNenumnena.

JlaBaTh ompeieneHue yria Mexay
IJIOCKOCTSIMH.

JaBatb orpezeneHue u
dbopMyIupoBaTh MPU3HAK B3aUMHO
NEPIEeHIUKYISAPHBIX TUIOCKOCTEH.

Haxomutp YTJIBI MEXIY
IUIOCKOCTSIMU B Ky0Oe U mupamMue.

Hcnonb3oBath npu penieHuu 3aaad
OCHOBHBIE  TE€OpPEMBbl U  METOJbI
TJIAHUMETPUH.

MopenupoBaTh peanbHbIe
CUTyallMd Ha S3BIKE TE€OMETPHH,
UCCJIE0BATh OCTPOEHHBIE MOJIEIN C
HCII0JIb30BaHUEM T€OMETPUUYECKHUX
TTOHSTHUH.

Hcnonw30Bath Mpu pelieHnur 3a1ad
Ha MIOCTPOEHHUE CeYeHU I
COOTHOUIIEHUSI B  NIPSIMOYTOJHLHOM
TPEYTOJIbHUKE.

YepTexKe
pebpe
MIPHU3MBIL,

npu

11 xmaccel. - Pexum
J0CTyTA :
http://www.kokch.kts.ru/c
do

POUI —Pexxum nocryna:
https://resh.edu.ru/subject/1

7/10/

MHuororpaun
HUKH
(10 v)

IlousTue
MHOT'OTpaHHUKA,
OCHOBHBIC  DJICMEHTHI
MHOT'OTpaHHUKA,
BBITTYKJIBIC u
HEBBIITYKJIbIE
MHOTOTPaHHUKH,
pa3BépTKa
MHOTOTPaHHUKA.

IIpusma: n-
yroJibHas MpU3Ma;
TpaHM W  OCHOBAHUA
NpU3MBbl; TpsaAMas W
HaKJIOHHAas MIPU3MBI;
OOKOBasi W  TOJHAs
MOBEPXHOCTb TPU3MBI.

AKTyalu3upoBaTh (hakTbI u
METO/Ibl TUIAHUMETPHUH, PEJIEBAHTHBIE
TeMe, IPOBOJIUTH aHAJIOTUU.

[laBaTp OIIpeNIeIIEHUE
napajuieJenuInea, pacrno3HaBaTh €ro
BU/IbI U U3y4aThb CBOMCTBA.

JaBaTh ompeneneHue NHUPAMUIBI,
pacrno3HaBaTh BU/IBI MUPaMHUL,
dbopmynupoBaTth  cBoiicTBa  péEdep,
TPaHE W BBICOTHI  INPABUIIBHOM
MUPAMHU/IBI.

Haxomute nijomiagb IOMHOH H
OOKOBOI TOBEPXHOCTH MUPAMUJIBI.

JlaBaTb omnpeneneHue yCe4EHHOU
IIMPAMHU/JIBI, HA3bIBaTh €€ JJIEMEHTHI.

DopMyIHpOBaThH TEOPEMY 0

MunuctepcTBo
o0pa3oBaHUS W HAyKH
P®. -Pexum pocrymna
http://www.mon.gov.ru
TectupoBanue on-line: 5-
11 xmaccel. - Pexum
JIOCTYyTIA :
http://www.kokch.kts.ru/c
do

POIII —Pexxum poctyna:
https://resh.edu.ru/subject/1
7/10/
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[Tapannenenunen,
IIPSIMOYT OJIBHBIN
napajiesienuien U ero
CBOICTBA.

[Tupamuga: n-
yrojabHas  OUpaMuia,
rpaHd ¥  OCHOBaHHUE
MUpaMuibl; OOKOBasl U
MOoJHasg  TOBEPXHOCTH
MUPaMU/IBL;
MpaBUIbHAs H
yCeuE€HHAas MUpaMuaa.

OEeMEHTBI
MIPU3MBI U TUPAMUJIBL.

IIpaBunbHBIE
MHOTOTPaHHUKU:
MOHSTHE TPABUIBLHOIO
MHOTOTPaHHUKA;
npaBujibHAs TMpU3Ma U
NpaBWibHAs MUPAMUIA;

IIpaBUJIbHAS
TpeyrojbpHas NUpamMuaa
u IIPaBUJIbHBIN
TeTpasap; KYO.
[IpencraBnenue 0
IIPaBUJIbHBIX
MHOTOTpaHHHUKaX:
OKTa’p, NOACKa’Ip U
HKOCadIp.

Cummerpuss B
MIPOCTPAHCTBE:
CUMMETpUS
OTHOCHUTENIBHO  TOYKH,
NpsIMOM,  IUIOCKOCTH.
DOneMeHTbl CUMMETPUU
B MpamMuIax,
napajuieNienuneaax,
IIPaBHJIbHBIX
MHOTOTpaHHHUKAaX.
Beruucnenue
3JIEMEHTOB
MHOTOTPaHHUKOB:
péopa, JMaroHasu,
YIJIBI. ITmomane

OOKOBOIl TTOBEPXHOCTHU
U TIOJIHOW MOBEPXHOCTU
psAMOI IIPU3MBI,
Iiouiazb  OCHOBAHMH,
TeopemMa O OOKOBOM
IIOBEPXHOCTU  INPAMOU
MPU3MBI. ITmomane
OOKOBOW TOBEPXHOCTHU

wiomanad  OOKOBOM  HOBEPXHOCTHU
IIPaBUJILHON YCEYEHHON ITUPAMUIBI.
Pemarp 3amaun Ha BBIYMCIICHHUE,
CBSA3aHHbIE C NMHUpPAMHUAAMM, a TaKXKe
3aJ]auM Ha IOCTPOEHUE CEUCHUH.
JlaBaTp  ompeneneHue  IPU3MBI,
pacrno3HaBaTh BU/IBI IPU3M,
n300paxxaTh IPU3MbI Ha YEPTEKE.
Haxonute miom@angb MOJTHOW WIU
OOKOBOI1 IOBEPXHOCTH IIPU3MBI.
N3ydars cooTHomeHus OJiliepa
Ui uucia pédep, rpaHedl W BepIIUH
MHOTOTPaHHHKA.

N3yuatp BH/JIBI IIPaBUJIbHBIX
MHOIOTPaHHUKOB, MX Ha3BaHUSI U
KOJINYECTBO I'PAHEH.

N3yuatp CUMMETPHIO
MHOI'OTPaHHHUKOB.

OOBIACHATD, Kakue TOYKHU
Ha3bIBAIOTCS CUMMETPUYHBIMU
OTHOCHUTEJIBHO JJAHHOM TOYKH, IPSIMOMN
WIM  IUIOCKOCTH, 4YTO  HAa3bIBAIOT
LEHTPOM, OCBI0 WIH IUIOCKOCTBIO
CUMMETPUHU (UTYPBI.

IIpuBoauTh IIPUMEPBHI
CUMMETPUYHBIX buryp B
ApXUTEKTYype, TEXHUKE, IPUPOJIE.

MopnenupoBaThb peanbHbIe
CUTyallud Ha S3BIKE T'€OMETpHH,
UCCIIEN0BATh IIOCTPOCHHBIE MOJEIU C
HCITOJIb30BAaHUEM F€OMETPUYECKHUX
NOHATUH, HCIONB30BaTh  MOJg00HE
MHOT'OTPaHHUKOB.
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u IIOBEPXHOCTHU
IIPaBUIILHON
UpaMHIbI, TEOpeMa O

TUTOIIAIN O60KOBOM
ITOBEPXHOCTHU
YCEUEHHOW NMUPAMUbI
O0BéMbI [TonsTue 00 AKTyanu3upoBaTh (hakTbI u | MuHucrepcTBo
MHOTOrpaHH | 00BbEMe. OOBEM | MEeTONBI TIAHUMETPUHU, PEJICBAHTHBIC | 00pa3oBaHMA W  HAYKH
HKOB MMUPAMUBL, IPU3MBI TEME. P®. -Pexum pocryna
8w OObsicHATh,  Kak  wu3Mepsrorcs | http://www.mon.gov.ru
00bEMBI Ten, TpoBojas aHamorutoo ¢ | TectupoBanue on-line: 5-
U3MEpPEHHEM miomanedt | 11 xmaccel. - Pexum
MHOIOyrojabHukoB. ®dopmynupoBaTh | A0OCTyHA :
OCHOBHBIE CBOICTBa 00BEMOB. http://www.kokch.kts.ru/c
Wzyuath,  BBIBOAMTH  opmyisl | dO
00BéMa npsimoyrosnbHoro | POHI —Pexum noctyna:
napasuiesienumnena, MIPU3MBI U | https://resh.edu.ru/subject/1
MAPAMUIBI. 7/10/
Beruucnsate  00bEM  mpU3MBI M
MUPAMU/JIBI 110 UX 3JIEMEHTaM.
[IpuMeHaTh 00BEM I pEIICHHS
CTEPEOMETPUYECKUX 3aJad U IS
HaXO0XJICHUS F€OMETPUUYECKHUX
BEJIMYHH.
MopenupoBaTh peajabHble CUTyaLlMU
Ha SI3bIK€ TEOMETPUH, HCCIEN0BaTh
IIOCTPOECHHBIE MOJIETHN C
HCII0JIb30BaHUEM reOMEeTPUYECKUX
MOHATUI
IMoBTopenue | [locrpoenue ceuennii B | CTpOuTh ceYeHHWE MHOTOrpaHHUKA | MUHHCTEPCTBO
:  ceyeHMs, | MHOTOTPAHHHUKE. METOJIOM CJIE/IOB. o0pa3oBaHUsl M  HayKH
paccrosinusi | Brruncnenue JaBate omnpenenenne paccrosHus | P®. -Pexum nocryma
U yIJIbI paccTosHUI: MEXTY | MEeXIY (pUrypamu. http://www.mon.gov.ru
(6 1) AByMsi Toukamu, OT | Haxomute  pacctosHme  Mexnay | TectupoBanue on-line: 5-
TOYKH A0 MpSIMOH, OT | MapaJlICIbHBIMU wiockocTsamy, | 11 kmaceel. - Pexum
TOYKH JI0 TUIOCKOCTH; | MEXKAY IJIOCKOCTBIO M MapajielbHOW | JocTyma :
MEXITY el MIPSIMOA, mexnay | http://www.kokch.kts.ru/c
CKPEIMBAIOIIUMUCS CKPEIIUBAIOIIUMHUCS MTPSMBIMHU. do
[PSMBIMH. Crpouts JIUHENHBIN yrox | POUI —Pexum nocryna:
Bolunicnenue  yrioB: | AByrpaHHOro yria Ha  4epTexe | https://resh.edu.ru/subject/1
MEXIY MHOTOTpaHHMKa W HaxXoauTh ero | 7/10/
CKpEIMBAIOIIUMUCS BEJIMUUHY.
MPSIMBIMU, Mexnay | Haxomguts yIIIBl MEXIY
MPSIMON U TJIOCKOCTBIO, | MJIOCKOCTSIMU B MHOTOTPaHHUKAX
JIBYTPaHHBIX YIJIOB,
YTJIOB MEXY
IIJIOCKOCTSIMU
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11 kiaace

Ha3Banme
pasziena
OcHoBHbIE BHbI J1eATeJbHOCTH
(Tembl) Kypca, | OCHOBHOe coJepKaHue Ipumeyanus
yyauuxcst
(KoIMYeCcTBO
Y4acoB)
Tena Chepa wu mmap: AxrtyanusupoBatb  (akTel W | MHHHCTEpPCTBO
BpallleHUus LUEHTp, paguyc, AUAMETP; | METOIbI IUIAHUMETPUH, | 00pa3oBaHUS U HAYKU
(12 v) IUION[aJb  IMOBEPXHOCTHU | PEIIEBAaHTHBIE TeME, MpPOBOAUTH | P®. -Pexxum pocryna :
cdepsl. B3auMHoe | aHamoruu. http://www.mon.gov.ru

pacrioniokeHue cdepsl U
TUIOCKOCTH; KacaTellbHas
IUIOCKOCTh K cepe;
IJI01a1b C(HEepHl.

Nzobpaxenue
chepsl, mapa Ha
TUTOCKOCTH.

CeueHnus mapa.

JaBatp ompenenenust chepsl u
mapa, UX IIeHTpa, paauyca,
muametpa. Onpenensats chepy Kak
burypy BpalleHusi OKpy>KHOCTH.

HccnegoBathb B3aMHOE
pacroJIoKeHue chepbl u
TUIOCKOCTH, TIBYX cep,
WJUTFOCTPUPOBATh 3TO Ha YepTekax
U PUCYHKaX.

dopMyaMpoBaTh ONpeAeNeHUE
KacaTeJbHOU IIOCKOCTH K cdepe,
CBOMCTBO M MPU3HAK KacaTeJIbHOU
IUIOCKOCTH.

3HAKOMHUTHCS c

TectupoBanue on-line:
5-11 xnaccel. - Pexum
JIOCTYyTIA :
http://www.kokch.kts.ru/
cdo

POII —Pexum nocryna:
https://resh.edu.ru/subject/
17/11/

reoJIe3NYECKUMU  JIMHUSMH ~ Ha
cepe.

Hunuaapudeckas OOBsICHATH, UTO  Ha3bpIBalOT | MUHUCTEPCTBO
MIOBEPXHOCTb, LUIMHIPOM, Ha3bIBaTh ero | o0pa3oBaHUS M HayKH
oOpasyromue BJIEMEHTHI. P®. -Pexum nocryna :
WIHIPHYECKON N3yudarts, O0OBSACHATSD, Kak | http://www.mon.gov.ru
MTOBEPXHOCTH, OCb | MOJTYYHTh LWIHH]D nytém | TectupoBanue on-line:
LMIMHIPUYECKON BpaIllEHUs IPSIMOYTOJIbHHKA. 5-11 kmaccel. - Pexum
noBepxHocTH. [lmnmmunp: BeiBOIUTS, UCIIONIb30BaTh | JIOCTYIA :

OCHOBaHUs U OokoBas | popMybl s Berumcienus | http://www.kokch.kts.ru/
MTOBEPXHOCTb, wioman O0KoBOi moBepxHOCTH | €O

oOpa3ywImias W  OCb; | IIMJIMHIPA. POII —Pexum nocryna:

wion@anas, OOKOBOW U N3yuars, pacrio3naBath | https://resh.edu.ru/subject/

MIOJIHOW MTOBEPXHOCTH.
N3o0paxenune

HUJUHIPA HA MIIOCKOCTH.

Pa3péptka nmmnapa.

CeueHus
nuIuHApa (TMII0OCKOCTHIO,
napayienbHOI 1500071

MEPIEHIUKYISIPHOW  OCH
UIHH]IPA)

pa3BepTKy LUIUHAPA.
N300paxaTb UWIMHIP U €ro
CEYECHU IIJIOCKOCTBIO, TPOXOASAIIECH
4yepe3 ero OcCh, MapaiebHON WU
NEPIEHIUKYJIIPHON OCH.

Haxogmn, romaanun 3THUX
CEUEHHUU.
MopaenupoBaTh peabHbIE

CUTyallUl Ha A3BIKC TCOMCTPHUH,
HCCIICO0BATh ITOCTPOCHHBIC MOACTIN
C HUCIIOJB30BaAHHUEM
TCOMETPHUICCKUX MMOHSATHUH.

17/11/
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Konnueckas
MMOBEPXHOCTb,
oOpasyromue
KOHUYECKOU
MIOBEPXHOCTH, OCb U
BEpIIMHA  KOHUYECKOU
MTOBEPXHOCTH. Konyc:

OCHOBaHUE U BEpILUHA,
oOpasyromass ©W  OCh;
mwiomanas OOKOBOM U
MOJIHOM  MOBEPXHOCTH.
VY ceu€Huslit KOHYC:
oOpa3yrolue U BBICOTA;
OCHOBaHUSI U OOKOBas
MTOBEPXHOCTb.
N3o6paxxenue
KOHyca Ha IIJIOCKOCTH.
Pa3BépTka KoHyCa.
CeueHust KoOHYyca
(TUTOCKOCTBHIO,
NapajuIeIbHON
OCHOBAHHUIO, u
IJIOCKOCTBIO,
MPOXOISIIEH
BEPIINHY).

yepes

OOBICHATD, Kakoe TENO
HA3BIBAIOT KPYTOBBIM  KOHYCOM,
Ha3bIBATh €0 AJICMCHTEL.

N3yuars, OOBSACHAT, KakK

MOJIyYUTh KOHYC MyTEM BpalleHUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

N300paxkaTb KOHYC U  €ro
CEYEHMS IIJIOCKOCTBIO, IPOXOAAIIECH
4yepe3 0OCb, M  INUIOCKOCTBIO,
NEPIEHAUKYIIIPHON K OCH.

W3y4ars, pacrno3HaBarhb
pa3BEPTKY KOHYcA.

BreiBonuTS, HCII0JIb30BaTh
(bopMyibl JUTS BBIYUCIICHUS
wiomaan OOKOBOW IOBEPXHOCTH
KOHYcCa.

HaxomuTte mnmomanu Ce4eHuu,
MPOXOJSIIMX  4Yepe3  BEpUIMHY

KOHyca WIM TEpHeHAUKYISIPHbBIX
ero OCH.
OOBACHATS, KaKoe TEJI0
Ha3bIBAETCS YCEUEHHBIM KOHYCOM.
N3yuarb, OOBACHATH, KaK €ro

MOJTyYUTh nyTéM BpallleHus

IIPSAMOYTOJIBHOW TpaneLuu.
BeiBoauTs, MPUMEHSTh

bopmymny TUTSt BBIYMCIICHHS

Iomaan OOKOBOW IOBEPXHOCTH
YCEUEHHOI'0 KOHYCA.

KoMmOuuammst e

BpalIeHUs u
MHOTOTPaHHHUKOB.
MHororpasHuk,
ONMCaHHBIN OKOJIO
cdepsr; cdepa,
BIMCaHHAas B
MHOTOTPaHHUK WJIU B

TCJIO BpalllCHUA

bakTel "
IUTAaHUMETPHH,
T€Me, IPOBOAUTH

AKTyanu3upoBarthb
METO/IbI
peneBaHTHBIE
AQHAJIOTHUH.

Pemate CTEpEOMETPUUECKHUE
3aJa4M, CBSI3aHHBIE C  TeJIaMH
BpalllEHUs, TOCTPOCHUEM CEYECHMU
TeNn BpalieHus, ¢ KOMOWHAIUSIMHU
T€J BPALLEHUS U MHOTOTPaHHUKOB
Ha HaxOXIEHHE TE€OMETPUUYECKUX
BEJIMYMH.

Hcnons3oBate mNpu  pemIeHUH
CTEPEOMETPUYECKUX 3a1a4y
IUTaHUMETpUYeckue  QakTel |
METO/Ibl 33JaUd Ha BBIUUCICHHE U
JTI0OKa3aTeNIbCTBO.

MonenupoBatb peasbHbIe
CUTyalldd Ha S3bIKE TE€OMETPUH,
UCCIJIE0BATh TOCTPOECHHBIE MOJIENH
c HCIIOJIb30BAHUEM
T€OMETPUYECKUX ITOHATUH

MuHucTepcTBO
o0pa3oBaHUs M HAyKU
P®. -Pexum nocryna
http://www.mon.gov.ru

TectupoBanue on-line:
5-11 xmaccel. - Pexum
JOCTyTa :

http://www.kokch.kts.ru/

cdo

POII —Pexum nocryna:
https://resh.edu.ru/subject/
17/11/
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O0BLEMEI TeJI
(54)

ITonsTHe 00
00BEMeE. OCHOBHEIE
CBOMCTBA 00BEMOB TE.

O0BEM
IWIMH]IPa, KOHYCA.

O0béM mapa u
IJI01a b Chephl.

AkrtyanusupoBaTh  (aKkThl U
METO/IbI IJITAHUMETPUH,
peleBaHTHbIE TEME, MPOBOAUTH
AQHAJIOTUH.

BoeiBOIUTE, UCII0JIb30BaTh
dbopMynel  00BEMOB:  MPU3MBI,
UWIUHAPA, [HPaMUJbl, KOHYCA;
YCEUEHHOU MAPAMHUJIbI u
YCE4EHHOr'0 KOHYCA.

Pemats CTEPEOMETPUUECKUE

3a/1a4M, CBA3aHHbIE C BEIYUCIEHUEM
00BEMOB.
dopmMynupoBaTh  ONpeAeICHHE

LIApOBOrO0  CETMEHTa, MIapOBOIO
CJ1051, IIAPOBOIO CEKTOpa.
[Tpumenste  dopmynbl s

HaXOXJeHUsd OOBEMOB IIapOBOTO
CErMEHTa, I1apOBOI0 CEKTOpA.
Pemats CTEPEOMETPUUECKHUE
3aJjauu, CBs3aHHbIE C 00BEMOM
1rapa ¥ riomazapio cepesl.
MonenupoBatb peasibHbIe
CUTyallud Ha S3bIKE TIE€OMETPUH,
UCCIJIE0BAaTh IOCTPOCHHBIE MOJIENIH

MunHucTepcTBO

0o0pa3oBaHus U HAayKu
P®. -Pexum noctyna :
http://www.mon.gov.ru

TectupoBanue on-line:
5-11 xmaccel. - Pexum
J0CTyTIA :

http://www.kokch.kts.ru/

cdo

POII —Pexum pocryna:
https://resh.edu.ru/subject/
17/11/

c HCI0JIb30BAHUEM
r€OMETPUYECKUX MOHSATUH.

[Tono6ubIie Tena B AxrtyanusupoBath  (akTel ¥ | MHHUCTEPCTBO
MIPOCTPAHCTBE. METO/IbI IUIAaHUMETPUH, | 00pa3oBaHUS U HAyKU
CooTHomIEHNsT ~ MEXIy | peleBaHTHbIE TeMme, npoBoauTh | PD. -Pexum pocryna :
TUIOIIAIIMH aHAJIOTHN. http://www.mon.gov.ru
MIOBEPXHOCTEH, Pemars crepeometpuueckue | TectupoBanue on-line:
o0BéMaMu MOJOOHBIX | 3a1a4H, CBSI3aHHEIE c| 5-11 xmaccel. - Pexum
TeN COOTHOILIEHUEM 00BbEMOB M| JocTyna:

MOBEpPXHOCTEH TOA00HBIX Ten B | http://www.kokch.kts.ru/
IPOCTPAHCTBE. cdo
MopnenupoBaThb peanbnble | POII —Pexum nocryna:

CUTyallUl Ha A3BIKEC TCOMCETpPHUH,
HCCIICA0BATh MMOCTPOCHHBIC MOACIIN
C HUCITIOJIBb30BaHHUEM
TCOMECTPHUYCCKUX MOHATHH

https://resh.edu.ru/subject/
17/11/
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BekTopsl ]| BexkTop Ha AxkrtyanusupoBath  (akTel ¥ | MHHHCTEPCTBO
KOOPAUHATHI B | IUIOCKOCTH U B | METOABI IUIAHUMETPUH, | 00pa3oBaHUS U HAayKu
NPOCTPAHCTBE | IIPOCTPAHCTBE. peneBaHTHbIE TeMe, npoBoguTh | P®. -Pexum poctyna :
(10 v) CrnoxeHue W BBIUMTAHHUE | QaHAJIOTHUU. http://www.mon.gov.ru
BEKTOPOB.  YMHOXEHUE OnepupoBaTh noHsTHeM Bektop | TectupoBanue on-line:
BEKTOpa  HAa  YMCIJO. | B IPOCTPAHCTBE. 5-11 xmaccel. - Pexum
Pasnoxenne Bekropa 1o dopMyMpoBaTh IpaBUjIo | JOCTYMA :
TpéM HEKOMILJIAHAPHBIM | Mapajuiejenuneaa npu cioxkenun | hitp://www.kokch.kts.ru/
BEKTOpPaM. [IpaBumno | BEKTOpOB. cdo
napajuieJenuIea. CknazpiBath, BbiuntTath | POII —Pexum nocryna:
Pemenne 3amau, | BEKTOpbI, YMHOXKaTh BekTop Ha | https://resh.edu.ru/subject/
CBSI3aHHBIX C | umuco. 17/11/
MIPUMEHEHUEM  TIPaBUII N3yyaTh OCHOBHBIE CBOWCTBa
JNEUCTBUN C BEKTOPaMHU ITUX Ollepalui.
[IpssimoyronbHas [aBatb onpeeseHue
CUCTEMa KOOPJAMHAT B | IPSAMOYTOJIbHOMI CUCTEMBbI
MIPOCTPAHCTBE. KOOPJIMHAT B IPOCTPAHCTBE.
Koopaunatsl  BekTOpa. BeIpa3uTbs KOOpIAMHATHI BEKTOPA
[Ipocreiimme 3agauum B | 4epe3 KOOPAUMHATHI €r0 KOHIIOB.
KOOpJAUHAaTaXx. VYron BbiBOIUTE, HCII0JIb30BaTh
MEXy BEKTOpaMH. | opMyay  JIJIUMHBI  BEKTOpa U
CkansipHOE PACCTOSIHUSL MEXAY TOUKaAMHU.
IIPOU3BE/ICHNE BEKTOPOB. Bripaxats CKaJIsIpHOE
Boruucnenue VIJIOB | POU3BEACHUE BEKTOPOB 4Yepe3 UX
MEXAYy  TOpSAMBIMH M | KOOPAUHATBI, BBIYUCIATH  Yroil
IJIOCKOCTSIMH. MEXIY JBYMS BEKTOPAMHM, IBYMs
Koopaunatho- MPSAMBIMH.
BEKTOPHBIA METOJ IIpU Haxonuts yrom mMexzay npsamoi
pelieHnn U TUIOCKOCTbBIO, YTOJI MEXIY ABYMS
reOMETPUUYECKUX 3a7a4 IUIOCKOCTSIMU aHAJINTUYECKUMU
METOJIaMHU.
BreiBonuTs, HCII0JIb30BaTh
dbopMyily paccTOsIHUSL OT TOYKHU JI0
IIJIOCKOCTH.
IToBTOpEHUE, OcHoBHbIE Pemars npocreiimmue 3agaun Ha | MuHHCTEpPCTBO
o0o0menue | | GuUrypsl, GbaxThl, | HAXOXKJEHWE JUIMH M YIJIOB B | 00pa3oBaHUs M HayKH
CHCTEMATHU3AIU | TEOPEMBI Kypca | TEOMETPUYECKUX ¢urypax, | P®D. -Pexxum nmocryma :
sl SHAHUH TUIAHUMETPUH.  3aJaudl | IpuMeHsTh Teopemy Iludaropa, |  http://www.mon.gov.ru
(7 9) IUIAHUMETPUU U METOJbI | TEOPEMBI CHHYCOB U KOCHHYCOB. TectupoBanue on-line:
UX PELICHHUS. Haxonuts wiomanb | 5-11 kmaccwl. - Pexum
OcHoBHbIE MHOTOYT'OJIbHUKA, KpyTa. JIOCTYTIA :
¢burypsi, (baxThl, Pacrnio3HaBath noxoOusie | http://www.kokch.kts.ru/
TEOPEMBI Kypca | urypel, HaxXOomuTh OTHOIIEHHs | CdO
CTEPEOMETPUU.  3aJayM | JUIMH U IUIOIIAJIEH. POII —Pexum pocryna:

CTEPEOMETPUH U METOJIbI
HX pELICHUs

Hcnons3oBate mNpu  pemIeHUH
CTEpEOMETPUYECKUX 3a1ad  (PaKThI
Y METOJIbl TUTAaHUMETPUH

https://resh.edu.ru/subject/
17/11/

Pabouast nporpamMmma y4e0HOro kypca «BeposiTHOCTb M CTATHCTHKA».

TlogacuuTensrHad 3ammcka.
YueOHbIit Kypc «BepoATHOCTh M CTAaTHUCTHKa» 0a30BOTO YPOBHS SIBJISICTCS MPOJIOJDKCHUEM U
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pa3sBUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOr0 YpOBHSI OCHOBHOI'O OOIIEr0 00Opa3oBaHMUsL.
Y4eOHblli Kypc mnpeaHasHayeH I (GopMUpoOBaHHS Yy OOYYAIOIMIUXCSA CTAaTHCTHYECKOM
KYJIbTYPbl U IOHUMAHUSI POJIM TEOPUU BEPOSITHOCTEN KaK MaTeMAaTUYECKOTO MHCTPYMEHTA JUIsS
U3YYEHHUS CIydyalHBIX COOBITHI, BelWYMH U mpoueccoB. Ilpu u3yueHum ydeOHOro Kypca
o0oramaroTcsi MpeacTaBleHHsT 00y4YaroIUXCs O METOAaX HCCIEAOBAHUS W3MEHYHMBOIO MHUDA,
pa3BUBAeTCs MOHUMAHUE 3HAYMMOCTH U OOIIHOCTH MaTeMaTHYEeCKHX METOJOB IMO3HAHUS Kak
HEOTHEMJIEMOM YaCTU COBPEMEHHOTI'O €CTECTBEHHO-HAyYHOI'O MUPOBO33PEHMUSL.

Coaep:xxaHue y4eOHOro Kypca HANpaBJIEHO HAa 3aKPEIUICHHE 3HAHUM, MOJYYEHHBIX IIPHU
U3y4EHHH Kypca Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, U HA pa3BUTHE MPEACTABICHUN O
CIIy4alHbIX BEJIMYMHAX M B3aUMOCBA35AX MEXKJIYy HUMHU Ha BaKHBIX IPUMEPAX, CHOXKETHI KOTOPBIX
MOYEPIHYTHI U3 OKpY’KaIoIIero Mupa. B pesynbrate y 00y4aronmxcst J0HKHO ChOPMHUPOBATHCS
IpelCTaBlIeHue O Haubojee YHOTPEOUTENTbHBIX M OOIIUMX MaTeMaTHYeCKUX MOJEINSX,
UCTIOJIB3YEMBIX /ISl ONHUCAaHHWS AHTPOIOMETPUYECKUX M JeMOrpauyecKux BeIUYHH,
MOTPEIIHOCTe B PAa3IMYHOTO poOJa HU3MEPEHHUAX, AIUTEIbHOCTH Oe30TKa3HOW paboThl
TEXHUUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U IPOLIECCOB B OOLIECTBE.

B cooTBercTBUM € yKa3aHHBIMU LIEJISIMH B CTPYKType yueOHOro kypca «BepoaTHOCTh U
CTaTUCTHKA» JJIsl YPOBHS CpeIHEro oOmero oOpa3oBaHus Ha 0a30BOM YpPOBHE BBIJECIICHBI
CIIEIyIOIIEe OCHOBHBIC cojiep:KaTebHble JUHUM: «CiydaiiHble COOBITHUS U BEPOSTHOCTHY,
«Cny4aiiHble BEJIMYUHBI U 3aKOH OOJIBILINX YUCEID».

Baxnyio yacTh y4eOHOro Kypca 3aHUMAaeT M3y4YeHHE I'€OMETPHUECKOro U OMHOMHAILHOTO
pacnpeneneHnii M 3HAKOMCTBO C MX HENPEPbIBHBIMM aHAJOTaMU - [10Ka3aTeJbHbIM U
HOPMAaJIbHBIM Paclpe/IeICHUSIMU.

Conepxkanne smHUM «CrydaiiHble COOBITHST W BEPOATHOCTH» CIYXHT OCHOBOH JUIs
dbopMupOBaHUA TPEACTABICHUI O paCHOpelNeeHUH BEpPOSTHOCTEH MEXIy 3HAYCHUSIMH
CIIy4aiHbIX BEJIMYMUH, a TAKXKE 3TA JIMHUSA HE0OXoAuMa Kak 0a3a s U3y4eHMsI 3aKOHa OOJIBIINX
yucen - (yHAAMEHTAJIBHOTO 3aKOHA, JEHCTBYIOIEro B MPUPOAE U OOIIECTBE U HMEOILEro
MaTemaruueckyro  ¢opmanuzanuto. Cam  3akoH  OOJNBIIMX  4YWCeN  Mpeayiaraercs B
03HAKOMUTENBHON (hopMe ¢ MUHUMAJIbHBIM HUCIOIb30BAHUEM MAaTEMATHYECKOT0 (hopMalin3Ma.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU CIIyYallHBIMH BEJIWYMHAMM, AKLEHTUPYIOT BHUMaHUE
o0yyaromuxcsi Ha OMMCAHUM M M3YYEHUHU CIIydyailHBIX SIBIEHHH C IMOMOIIBIO HEMpPEPBIBHBIX
¢yHkuil. OCHOBHOE BHUMaHHE yJEseTcsl TOKa3aTelbHOMY U HOPMaJIbHOMY pacIpe/ieleHUsIM,
OpU 3TOM IMpearojaraercs O3HAKOMHUTEIbHOE M3ydeHHe MaTepuana 0e3 J0Ka3aTesbCTB
MPUMEHSIEMbIX (DAKTOB.

Yucno yacoB 1 n3ydeHus: yueOHoro kypca «BepostHocTs U cratuctuka» B 10 kiacce - 34
yaca (1 gac B Henenmo), B 11 kacce - 34 gaca (1 yac B Hezeno).

Conepxanue o0yuenus B 10 kinacce.

[IpencraBieHne NaHHBIX C MOMOIIbIO Tabnul U auarpamMM. CpenHee apu@meTHyecKkoe,
MenuaHa, HauOoJblllee W HaMMEHbIIEe 3HAYeHHs, pa3Max, JTUCIepPCHs M CTaHAapTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB.

CrnydvaiiHble 3KCIIEPUMEHTHI (OMBITH) U CIy4ailHble COOBITHS. DJIeMEHTapHbIe COOBITHA
(ucxonpl). BeposiTHOCTh ciydyaitHOTO COOBITHS. BAM30CTh 4acTOTHI U BEPOSTHOCTU COOBITHH.
CrnyvaiiHbple OIBITHI ¢ pABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMH. BeposaTHOCTH cOOBITHI
B OMBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMHU.

Omnepanyu HaJ COOBITHSAMM: IepecedeHre, 00beInHEHNEe, TPOTHUBOIOIOKHBIE COOBITHSL.
Huarpammsl Oitsiepa. @opMmyiia ClI0KEHHs BEPOATHOCTEN.

VYcioBHass ~— BEpOSTHOCTb.  YMHOXKEHHME  BEPOSATHOCTEW.  JlepeBo  ciaydaillHOTO
sKcriepuMenTa. @opmyra MoJHOM BepoaTHOCTH. HezaBucumeblie COOBITHS.

KomOunartopHoe mpasusio ymHoxxeHus. [lepectanoBku u gaxropuain. Yucnio
coueranuii. Tpeyronbauk [Tackans. @opmyna 6mHOMa HphroTOHA.

bunapHbIii ciyyaiiHblil ONBIT (MCHIBITAHUE), yCIIEX U HEyAada. HezaBucruMble UCTIBITAaHUS.
Cepusi HE3aBUCHUMBIX HCHOBITAHUK 110 mepBoro ycmexa. Cepus HE3aBUCHMBIX HCIBITAHUN
bepuymn.
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Cnyuaiinas BenuuuHa. PacnpeneneHue BeposTHocTed. Jluarpamma pacrpenencHus.
[Tpumepsl pacnipesieneHui, B TOM 4HCie, TEOMETPHUUECKOE U OMHOMUAIIBHOE.

Copnepxxanue o0yuenus B 11 kiacce.

YucnoBble XAapaKTEPUCTHKM CIy4alHBIX BEIMYMH: MaTEMATHYECKOE OXHJAHUE,
JUCIIEPCUsl U CTaHJApTHOE OTKJIOHEHHE. [IpuMepbl IprMeHEeHUs: MaTeEMaTUUYECKOI0 0)KMJIaHus, B
TOM YHCJIE€ B 3aJayaXx M3 IIOBCEJHEBHOM >XU3HU. MaremaTuuyeckoe OXHJaHHE OWHApHOU
CIy4yalHOM BeIWYMHBl. Maremarndeckoe OKHUJAHUE CYMMBbl  CIIy4alHBIX  BEJIMYUH.
MaremaTHueckoe 0XKHUIaHuE U AUCIIEPCUs TEOMETPUUYECKOr0 1 OMHOMHUAIIBHOTO PACIIPEACIICHUH.

3akoH OONBIIMX YHCEN U €r0 PoJib B HayKe, Mpupojae 1 oduiectBe. BeIOOpOUHBI METOA
HUCCIIENOBAHUMN.

IIpuMepsl HENPEPBIBHBIX CIy4alHbIX BEJIWUYUH. [IOHATHE O IUNIOTHOCTH paclpeneiacHUs.
3amayM, NOpUBONAIIME K HOPMaJIbHOMY pacnpeneineHuto. IloHstue o0 HOpManbHOM
pacnpeneneHuu.

IIpeaMeTHbIe pe3yabTaThl OCBOEHHUS Yy4eOHOro Kypca «BeposTHOCT M CTAaTHCTHKa» Ha
0a30BOM ypOBHE Ha YpOBHE CPEIHEro OO0IIero oOpa3oBaHUsI OPUEHTHUPOBAHBI HA JIOCTHUKEHUE
YPOBHSI MaT€MaTHYeCKOM I'paMOTHOCTH, HEOOXOJUMOIO JUIsl YCIHEIIHOTO pelleHHus 3agad H
npo0JeM B peabHOM KU3HU U CO3/IaHUE YCIOBHI JJISl MX OOIIEKYJIBTYPHOTO Pa3BUTHSI.

[IpenmerHble pe3ynpTaThl IO OTACIBHBIM TeMaM YydeOHoro kypca «BeposTHocTh u
CTaTHCTHKAY.

K xonny 10 kiacca odyyawomuiicsi HAyYUTCH:

YUTATh U CTPOUTH TaOJIMIIBI U TUATPaMMBI;

ONEpUpOBATh MOHATUSAMM: CpelHee apupMeTHYecKkoe, MeauaHa, HauOoIblIee,
HavMEHbIIIEE 3HaYCHHE, Pa3MaX MAaCcCHUBA YUCIIOBBIX JaHHBIX;

ONEpPUPOBATH TOHATUSAMHU: CIY4YalHBIH 3KCIIEPUMEHT (OIBIT) W CIy4ailHOE COOBITHE,
DIIEMEHTAPHOE COOBITHE (DIIEMEHTAPHBIN MCXO0J) CIYyYailHOTO OMBITA, HAXOIUTHh BEPOSITHOCTU B
OTBITaX C PABHOBO3MOXKHBIMU CIIy4ailHBIMH COOBITHUSIMHU, HaXOAUTh U CPaBHUBATh BEPOSATHOCTHU
COOBITHUI B U3YYEHHBIX CIy4YailHBIX 3KCIIEPUMEHTAX;

HaXOoJUTh U (GOPMYIHUPOBATH COOBITHS: NEpeceueHre U 00bEMHEHUE JaHHBIX COOBITHIH,
coObITHE, TPOTHBOIOJIOKHOE JaHHOMY COOBITHIO, IOJIb30BAaThCs JUarpaMmamu Oiliepa u
bopMyIoil croxkeHHs BEpOSATHOCTEH MPU PELIeHNH 3a/1a4;

ONEepUpPOBaTh MOHSTUSIMU: YCJIOBHAsi BEPOATHOCTb, HE3aBUCHUMbBIE COOBITHS, HAaXOIUTh
BEPOATHOCTH C IOMOUIBIO IIPAaBUJIa YMHOKEHUS, C IIOMOILBIO IEPEBA CIIyYaiiHOTIO OIbITA;

NPUMEHSTh KOMOMHATOPHOE MPaBUJIO YMHOXKEHMsI IPU PELIEHUH 3ajad; ONepUpoBaTh
NOHATUSAMM: HCIIBITAHUE, HE3aBUCHMBIE MWCIIBITAHMS, CEpHsl MCIBITAaHWM, yclleX W Heyzaaua,
HaXOJHUTh BEPOSITHOCTH COOBITUH B CEpUU HE3aBUCHUMBIX MCIIBITAHWM 1O MEpPBOro ycCIexa,
HaXOJIUTh BEPOSATHOCTHU COOBITUI B CepuM UcnblTaHui bepHyuy;

ONEpUpPOBaTh MOHATHUAMM: CilydaliHas BEJIMYHMHA, paCHpEACIICHHE BEPOATHOCTEH,
Juarpamma pacipeeneHHus..

K konny 11 kiacca o0yyaroumuiicss HAy4YuTCH:

CpPaBHMBAaTh BEPOSTHOCTH 3HAUYECHUH CIy4YailHON BEIWYMHBI [0 PACHPENEICHUIO WM C
MTOMOIIBIO IMarpamm;

OIEpUpPOBATh IOHATHEM MAaTEMaTHYECKOrO OXHUJIAaHUSA, HPUBOIUTH NPUMEpPHI, Kak
MPUMEHSIETCd MaTeMaTHYecKOe OXHJaHWE CIy4alHON BEJIMYMHBI HaXOAWTh MaTeMaTHYecKOe
OKUJIaHUE TI0 JTAHHOMY pacHpeieNieHHI0; UMEeTh IPEeJICTaBlIeHHEe O 3aKOHE OOJIBIIMX YHUCel;
HMMETH MPECTaBICHUE O HOPMAIBHOM PaCIpPEACIICHUH.

TemaTnueckoe NJaHMPoOBaHUe Y4eOHOT0 Kypca (1o roaam o0ydeHus)

10 xknacce
Ha3Banue pasgena OcHoBHBIE Buabl | [Ipumeyanus
OcHoBHOE
AeATEeJIbHOCTH
coJepsKaHue
KOJIMYEeCTBO 4aCOB) o0yyaromuxcs
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IIpeacrasienue IIpencrasnenue N3Baexaty nHopmanuio | MuHICTEPCTBO
JAAHHBIX U | JTaHHBIX c |u3 Tabmuu MW jauarpamM, | obpasoBanuss u Hayku PO. -
onucare/ibHasi IIOMOILbI0  TAOJUIl | MCIOJIB30BaTh TaOuuIBl U | Pexum J0CTyTa
CTATHCTHKA u qUarpamM. | IuarpaMMbl i | http://www.mon.gov.ru
4 4) Cpennee IIPECTaBIICHUSA Marepuansl Uadoypoka.
apu(METHYECKOe, | CTATUCTUYECKUX JaHHBIX. -Pexxum nocryma:
MeHraHa, Haxoauter ommcarensHbie | https://infourok.ru/biblioteka?
HaunOosbIIee U | XapaKTEpPUCTUKU TAHHBIX. utm_source=glavnaya&utm m
HaMMEHBIIIeE Be1iBHIaTh, edium=0-proekte-
3HA4YeHHUs, pa3Max, | KpUTHKOBAThL runore3bl o | plitki&utm campaign=bibliote
JCTIepCHS, XapakTepe ciydaiiHo# | ka
CTaHJIapTHOE WU3MEHYHBOCTH "
OTKJIOHEHHE OIIpeIeIIAIOIINX eé
YHCIIOBBIX HA0OPOB | (hakTOpax
Cayuaiinbie onbIThl | CilydaliHble BoigensaTe Ha npumepax | MunucrepcTBo
" cJIy4ailHble | DKCIIEpUMEHTBI ciydaiiHple  coObITHS B | oOpa3oBaHus W Hayku PO. -
COOBITHSI, ONBITHI € | (OIBITHI) U | ONIUCAaHHOM ciyyaiiHoM | Pexxum J0CTyma
PABHOBO3MOKHBIMH | CIIy4aliHbIE OTIBITE. http://www.mon.gov.ru
3JIeMEHTAPHBIMHU COOBITHSL. ®opmyaupoBaTh ycinosus | Matepuansl MHpoypoka.
HCX0AaMHU DnemMeHTapHbIe MpOBEACHU  ciaydanHoro | -Pexxum nocryna:
RE)) cOOBITHSI (MCXO/BI). | OTBITA. https://infourok.ru/biblioteka?
BepositHoCTh Haxoaute  BeposiTHocTH | Utm_source=glavnaya&utm m
CITy4aitHOTO coObiTit B omblTax ¢ | edium=0-proekte-
COOBITHSL. PaBHOBO3MOYKHBIMHU plitki&utm campaign=bibliote
BepositHoCTH HCXO0/1aMHU. ka
coObITU B omnbITax | MoaeanpoBaTh ONBITHI C
c PaBHOBO3MOYKHBIMHU
PaBHOBO3MOXHBIMH | 3JIEMEHTapHBIMU HCXOIaMHU
3JIEMEHTApHBIMHU B XOJ€ NPaKTUYECKOil
COOBITHUSMHU. paboThI
IIpaxTrueckas
paborta
Onepanun Haja | Onepanuun Hax | Mcnoab3oBath MunucTepcTBO
COOBITUSIMH, COOBITUSMU: auarpamMmbl - Oinepa U | oOpazoBaHuss M Hayku PO. -
CJI0KeHHue IepeceyeHue, CIIOBECHOE onucanue | Pexxum AocTymna
BepOSITHOCTEH 00bEeTMHEHNE COOBITHIA ans | http://www.mon.gov.ru
Gy COOBITHI, (bopMyITHPOBKH u | Marepuans! Madoypoka.
MIPOTUBOMOJIOXKHBIE | U300pa’KeHUs -Pexum pgocryna:
COOBITHSL. 00bEeTUHEHUS u | https://infourok.ru/biblioteka?
Jnarpammsbl nepecevdeHust COOBITHH. utm_source=glavnaya&utm m
Oinepa. Popmyna | Pemarts 3a1a4u ¢ | edium=o0-proekte-
CITOKEHHSI ucnoip3oBanueM Gopmyinsl | plitki&utm campaign=bibliote
BEPOATHOCTEN CJIO’KEHUS BEpOSATHOCTEH ka
YcaoBHas YcnoBHas Pematsp 3a1a4u Ha | MUHHCTEPCTBO
BEPOATHOCTD, BEPOSATHOCTb. HaxO0XJECHUE BepOsiTHOCTEH | oOpazoBanusi u Hayku PO. -
JAepeBO CIy4aHHOro | YMHOXEHHE coObITHH, B TOM umcie | Pexum JocTyma
onbiTa, ¢opmyJaa | BEpOSTHOCTEM. YCIOBHBIX € moMorsto | http://www.mon.gov.ru
MOJIHOM Hepeso JiepeBa ciay4daiHoro onbsita. | Martepuansl UHpoypoxa.
BEPOSITHOCTH U | CIy4alHOro OnpenensiTs -Pexxum nocryna:
HE3aBHCHUMOCTH IKCIIEPUMEHTA. HEe3aBHCUMOCTh  coObITuH | https://infourok.ru/biblioteka?
coObITHI dopmyna mosHOM | o dopmynme  w  mo | utm source=glavnaya&utm m
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(6 1) BEPOSTHOCTH. opraHuzanuu ciaydaiiHoro | edium=0-proekte-
HesaBucumsle OIIBITA plitki&utm campaign=bibliote
COOBITHS ka
JIeMeHTbI Komb6unaropnoe Hcnoan3oBarh  mpaBuiio | MUHUCTEPCTBO
KOMOUHATOPUKH IIpaBUJIO YMHOXEHUS Ui | oOpa3oBanusi W Hayku PO. -
(4 a9) YMHOKEHMUS. nepeyncienus coobiTuii B | Pexxum JocTyna
[lepecraHOBKM U | CIIy4ailHOM OIIBITE. http://www.mon.gov.ru
¢dakTopuan. Yucno | [loab3oBaTeest Gopmyioit | Marepuansl MHpoypoka.
COYETaHUM. u tpeyronbHukoM Ilackans | -Pexxum nocrymna:
TpeyronabHHUK s onpenenenus  uucna | https://infourok.ru/biblioteka?
[Tackans. Popmyna | coUeTaHUI utm_source=glavnaya&utm m
ounoma Herotona edium=0-proekte-
plitki&utm campaign=bibliote
ka
Cepuu bunapusb1it Pa3ouBarsp CIIO)KHbIE | MUHHUCTEPCTBO
NMoCJIe0BaTeJbHbIX | CIIyYalHBI  OIBIT | SKCIIEPUMEHTHI Ha | oOpasoBanuss W Hayku PD. -
UCTIBITAHUIM (ucmpiTaHue), OTJICIbHbBIE HCTIBITAHHUS. Pexum J0CTyTa
By ycex W Heymada. | OcBanBaTh noHsTusi: | http://www.mon.gov.ru
HezaBucumbie UCIIBITaHUE, cepus | Marepuanst Undoypoxa.
ucnbiTanusa. Cepust | HE3aBUCHUMBIX HCTIBITaHUM. | -Pexxum mocrtyma:
HE3aBHCHUMBIX IpuBoauTH npumepsl | https://infourok.ru/biblioteka?
WCTIBITAHUI JI0 | cepuit He3aBUCHMBIX | Utm_source=glavnaya&utm m
IIEPBOTO  YCHeXa. | UCIIbITaHU. edium=0-proekte-
Cepus Pemate 3apaum Ha momck | plitki&utm campaign=bibliote
HE3aBUCHUMBIX BEPOSTHOCTEH coObITUH B | Ka
HCHIBITAaHUN cepun HCHBITaHUHU o
bepuymnu. MEPBOTO ycIexa u B CepUsiX
[TpakTnueckas ucnbiTaHui beprysu.
pabota ¢ | M3yuarn B xoxe
HCIIOJIb30BAHUEM NPaKTHYeCKoil paldoThbl C
ANEKTPOHHBIX HCIIOJIb30BAaHUEM
TaOIHIL AIIEKTPOHHBIX Ta0IHIL
BEPOSATHOCTH COOBITHI B
cepusx HE3aBHCHMBIX
HCIBITAHUI
Cuayuaiinbie Cnyyaiinas OcBauBaThb NMOHATUA. | MUHUCTEPCTBO
BeJIHYNHBI W | BEIIMYMHA. ClIyJaifHas BeIMYMHA, | oOpa3oBaHuss u Hayku PO. -
pacnpeneneHus Pacnpenenenue pacmipenenenue, Tabmmma | Pexum Ioctyna
(6 v) BEPOSITHOCTEH. pacmpeneneHus, http://www.mon.gov.ru
Juarpamma Jrarpamma Marepuanst Uadoypoxka.
pacnpenesneHus. pacnpeeneHusl. -Pexxum nocrymna:
Cymma u | llpuBoauTh npumepsbl | https://infourok.ru/biblioteka?
IIPOU3BEACHHE pactpenenenuii, B ToM | Utm source=glavnaya&utm m
CITy9qalHbIX qucie reoMerpuueckoro u | edium=0-proekte-
BEJTMYHH. OMHOMMAJILHOTO. plitki&utm campaign=Dbibliote
[Mpumepst CpaBHuUBATH ka
pacnpeneneHuil, B | pacIpeIeeHNs CIly4alHbIX
TOM quclie | BEJIUYUH
reomerpuueckoe u | Haxogurhb 3HAYCHUS
OMHOMUAIBHOE CYMMBl M TIPOU3BEICHUS
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CHy‘IﬁﬁHHX BCJIIMYHH.
CTpOHTL H pacno3HaBaThb

TFEOMETPHYECKOE u
OMHOMHATILHOE
pacnpeeieHue
O0o0menne u | OnucarenbHast IloBTOpsATH M3yueHHOE U | MuHHUCTEPCTBO
cUcTeMaTH3alUs CTaTHCTHKA. BBICTPANBATh cucreMy | oOpazoBaHuss M Hayku PO. -
3HAHU Crny4daiiHble OMbBITHI | 3HAHUI Pexum JNOCTYyIIa
59 " BEPOSITHOCTH http://www.mon.gov.ru
CIIy4aiHbIX Marepuansl Madoypoxka.
COOBITHH. -Pexxum nocryna:
Omnepanyu HaJl https://infourok.ru/biblioteka?
COOBITUSIMH. utm source=glavnaya&utm m
DIeMEHTHI edium=o0-proekte-
KOMOMHATOPHKH, plitki&utm campaign=bibliote
cepum ka
HE3aBHCHMBIX
WCTIBITAHUI
11 knacc
Hassanue pasgena | OcHoBHOe OcHoBHBIE BUabI | [Ipumeyanus
(Tembl) co/iep:KaHue AesiITeJIbHOCTH
(KO0JIM4€eCTBO YaCOB) 00y4arImmxcs
IoBTOpEHue, Crnyuaiinsle onbiThl | [IoBTOpATE M3ydyeHHOE U | MUHUCTEPCTBO
o0o0menune U|u BEPOSATHOCTH | BBICTPAUBaTh cuctemy | oOpasoBanus U Hayku P®. -Pexum
CHCTeMaTH3aIUsA CIIy4aiHbIX 3HaHUU J0CTyTIa :
3HAHUI coObrtmii.  Cepum http://www.mon.gov.ru
44) HE3aBHCUMBIX Marepuansl UHdoypoxka.
UCIBITaHUH. -Pexxum nocryna:
Crnyuaiinble https://infourok.ru/biblioteka?u
BEJTMYHHBI u tm_source=glavnaya&utm med
pacrpeeseHus ium=0-proekte-
plitki&utm campaign=Dbibliotek
a
MartemaTuyeckoe IIpumepsr OcBauBarb MOHATHE | MUHHCTEPCTBO
OKUIaHUe IIPUMEHEHUS MaTeMaTUYeCKoro obpazoBanus u Hayku P®. -Pexum
caydaitHo MaTEMaTHUYECKOTO | OXKHUJAHHUS. J0CTyIa :
BeJINYHUHBI OXKUTaHUS [MpuBoaute u o0OCyXnmath | http://www.mon.gov.ru
44) (cTpaxoBaHue, IIPUMEPBHI npuMeHeHus | Marepuansl MHpoypoka.
jgorepest). MaTeMaTH4eCKOTo -Pexxum nocryma:
MareMaTHuecKoe | OXKHUJaHUS. Beruncnsrs | https://infourok.ru/biblioteka?u
OXHJIAHUE CYMMBI | MATEMaTHYECKOE tm_source=glavnaya&utm med
CITydaitHBIX O’KUJIaHueE. ium=0-proekte-
BEJTUYHH. Hcnons30Bath nonstre | plitki&utm campaign=bibliotek
MaremaTtnueckoe MaTEMaTHYECKOT O a
OKHJJaHHe OKHUJAHUSI U €ro CBOICTBa
TEOMETPUUYECKOTO | IPU PELIECHUM 3a/a4.
u OuHomManbHOro | HaxomuTs 1o M3BECTHBIM
pacnpenesneHui dopmynaM MaTeMaTHUECKOE

OXXHNIOaHUC CYMMEI
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CIIy4aiHbIX BEJTMYHH.
Haxonuth 1o H3BECTHBIM
dbopMynaM MaTeMaTHYeCKHE

O0XKUJAHUS CIIy4alHBIX
BEJIMYMH, HMMEIOIINX
FEOMETPUUECKOE u
OMHOMUAIbHOE
pacnpeneneHus
JAucnepcust u | Jlucnepcus u | OcBauBath NOHATHSA: | MUHHCTEPCTBO
CTaHJIapTHOE CTaHIapTHOE JHCTIepCHs,  CTaHAApTHOE | 0Opa3oBaHus U Hayku PD. -Pexum
OTKJIOHEHHUe OTKJIOHEHHE. OTKJIOHEHHE CIIy4alHOH | JocTyma :
cay4daitHo# Hucnepcuun BEJIMYUHEI. http://www.mon.gov.ru
BeJIUYUHBI reoMmerpuueckoro | Haxoaute nucnepcuro mo | Marepuansl MHpoypoxa.
(4 9) U OMHOMHAIBHOTO | paCHpEe/CIICHUIO. -Pexxum nocryna:
pacrpe/e/ieHus. Haxomute mo wu3BectHeM | https://infourok.ru/biblioteka?u
IIpakTrueckas dbopmynam mucriepcnto | tm_source=glavnaya&utm med
paboTa C | TEOMETPUYECKOTO u | ium=o0-proekte-
UCTIOJIb30BaHUEM OMHOMHATIBLHOTO plitki&utm campaign=bibliotek
3JIEKTPOHHBIX pacupeneneHus, B TOM | &
TabIUIL quCclie B X0/1€ IPAKTUUECKON
paboThl C UCHOJIB30BAHUEM
AJICKTPOHHBIX TAOJINII
3akon 00JIbIIMX | 3aKOH 007bIINX | 3HAKOMUTHCS ¢ | MuHucTepcTBO
qucesl YHUCEIL BbIOOPOYHBIM MeTOoAOM | oOpa3oBanus u Hayku PO. -Pexum
B Bri6opounbIii HCCJICAOBAHUS JocTyna :
METOI COBOKYITHOCTH JJAaHHBIX. http://www.mon.gov.ru
UCCIIEI0BAHUMN. N3yuath B xoje | Marepuansl Unpoypoxa.
[IpakTnueckas IpakTH4Yeckod paboTel ¢ | -Pexxum gocryma:
pabota C | MCIIOJIb30BaHUEM https://infourok.ru/biblioteka?u
UCIIOJIb30BaHUEM SIIEKTPOHHBIX tabmun | tm_source=glavnaya&utm med
3JIEKTPOHHBIX IpUMEHEHHe BBIOOPOYHOro | iIuM=0-proekte-
TaOJIHIL METOJIa HCCIICIOBAHMUS plitki&utm campaign=Dbibliotek
a
HenpepsbiBHbIC [Tpumepsl OcBauBarb HNOHATHA: | MUHHCTEPCTBO
cJay4yaiHbIe HEIIPEPBIBHBIX HenpepbIBHAsE  ciaydvaiiHas | oOpa3zoBanus u Hayku P®. -Pexum
BeJIMYMHBI CIIy4alHBIX BEJIMYMHA,  HENPEPBIBHOE | AOCTYIa :
(pacnpenesienusi) BennunH. OyHKIMS | pacnpeaenaenue, ¢yHknus | http://www.mon.gov.ru
2v) IUIOTHOCTHU IJIOTHOCTH BEPOSATHOCTH. Marepuansl Uadoypoxka.
pacnpeneneHus. IIpuBoauTH npuMepsl | -Pexxum nocryna:
PaBHOMEpHOE HenpepbIBHBIX  ciyuaitnbix | https://infourok.ru/biblioteka?u
pacrpenenieHie W | BEJTHYHH. tm_source=glavnaya&utm med
€ro CBOWCTBA. Haxoauts BEPOSTHOCTH | IUM=0-proekte-
COOBITHI o nmagoit | plitki&utm campaign=bibliotek
(YHKLIMU TJIOTHOCTH, B TOM | &
yucIie PaBHOMEPHOTO
pacnpeneneHus
HopMmaubHoe 3anaun, OcBauBath NOHATUSA: | MUHUCTEPCTBO
pacnpeneieHue [PUBOIAILINE K | HOpMaJIbHOE obpasoBanus u Hayku PO. -Pexxum
(29) HOPMaJIbHOMY pacnpeneneHue. JI0CTyIa :
pacnpeeeHuro. Beigenares 1o onwmcanwmio | http://www.mon.gov.ru
DyHKIUA CIy4JaitHbIe BenuuuHbl, | MaTtepuans MHboypoka.
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IJIOTHOCTHU U | pacrpenenéHHbIe no | -Pexxum gocrymna:
CBOICTBa HOPMaJIbHOMY 3aKOHY. https://infourok.ru/biblioteka?u
HOPMAJIBHOT'O [TpuBoaUTH npumepsl | tm_source=glavnaya&utm med
pacmpeneseHusl. 3ama4y, OPUBOIANIMX K | IUM=0-proekte-
[TpakTryeckas HOPMaJIbHOMY plitki&utm campaign=Dbibliotek
pabora c | pactipenencenuio. Haxomuts | @
HCIIOJIb30BaHUEM YHCIIOBBIE XapaKTEPUCTHKU
AIIEKTPOHHBIX HOPMAJIBHOTO
TabIIuUIL pacnpezeneHus 1o
U3BECTHBIM (pOpPMYIIaMm.
Pemarp 3agauu, cBA3aHHbBIE
C TNPUMEHEHUEM CBOMCTB
HOPMAJIbHOT'O
pacrpeneneHuii, B~ TOM
quclie C MCIOJIb30BaHUEM
QJICKTPOHHBIX TAOJINIT
IToBTOpEHHUE, IIpencrasnenue IIoBrOpsATE M3yyeHHOE U | MUHUCTEPCTBO
o0o0menune JTAHHBIX C | BBICTpauBaTh cucreMy | odpazoBaHus u Hayku PD. -Pexum
cUCTeMAaTH3aIUs MOMOIIbI0 TaOMIHI | 3HAHUI J0CTyTa :
3HAHHI 51 JTrarpamm, http://www.mon.gov.ru
(15 9) omnucaTebHas Martepuanst Mupoypoka.
CTaTUCTHKA, -Pexxum nocryna:
OTIBITHI C https://infourok.ru/biblioteka?u
PaBHOBO3MOKHBIM tm source=glavnaya&utm med
U D3JIEMEHTapHBIMH ium=0-proekte-
COOBITHSMH, plitki&utm campaign=bibliotek
BBIYHCIIEHHE a
BEPOSATHOCTEM
COOBITHIA c
IPUMECHEHUEM
bopmyn u
rpaduyeckux
METOJIOB
(xoopauHaTHas
npsimasi,  JIepeBO,
quarpamma
Ditnepa),
Clly4alHbIE
BEJTMYNHBI "
pacmpeneneHus,
MaTeMaTHIECKOe
OXXKUJaHUE
CIIy4aitHOM
BEJIMYMHBI

KasiengapHo-reMaTnueckoe nJiaHMpPOBaHHUE
YueOublil npeamert «MaremaTtuka

YuelOHblil Kypc «AJiredpa ¥ Ha4YaJIa MATEMATHYECKOT0 aHAJIN32)

10 knacce

(2 vaca B Hememro. Beero — 684.)

40



https://infourok.ru/biblioteka?utm_source=glavnaya&utm_medium=o-proekte-plitki&utm_campaign=biblioteka
https://infourok.ru/biblioteka?utm_source=glavnaya&utm_medium=o-proekte-plitki&utm_campaign=biblioteka
https://infourok.ru/biblioteka?utm_source=glavnaya&utm_medium=o-proekte-plitki&utm_campaign=biblioteka
https://infourok.ru/biblioteka?utm_source=glavnaya&utm_medium=o-proekte-plitki&utm_campaign=biblioteka
https://infourok.ru/biblioteka?utm_source=glavnaya&utm_medium=o-proekte-plitki&utm_campaign=biblioteka
http://www.mon.gov.ru/
https://infourok.ru/biblioteka?utm_source=glavnaya&utm_medium=o-proekte-plitki&utm_campaign=biblioteka
https://infourok.ru/biblioteka?utm_source=glavnaya&utm_medium=o-proekte-plitki&utm_campaign=biblioteka
https://infourok.ru/biblioteka?utm_source=glavnaya&utm_medium=o-proekte-plitki&utm_campaign=biblioteka
https://infourok.ru/biblioteka?utm_source=glavnaya&utm_medium=o-proekte-plitki&utm_campaign=biblioteka
https://infourok.ru/biblioteka?utm_source=glavnaya&utm_medium=o-proekte-plitki&utm_campaign=biblioteka

Ne Tema ypoka Kouuu | Ilnano | @aktu | [Ipumeyanu
yp €CTBO Bble | YecKHe |
OK 4acoB | CPOKM | CPOKH
a NnpoBeJ | MpoBen
eHUsA eHUsA
10 kaacc.

MHoxkecTBa pAllMOHAJBHBIX U

NeHCTBUTEJIbHBIX YHCeJI.

PanuonajibHble ypaBHeHUS U

HepaBeHcTBa (14 4)

1 | BoccranaBiuBaroliee OBTOPEHHE. 1 05.09 T/tsistz)/'/e rfts/reffolﬁ/r
Beruncnenus. YpaBHenus. m
Hepasencrsa. 4

https://resh.edu.r

u/subject/lesson/

3768/start/15811
3/

2 | Auaznocmuueckan paboma. 1 06.09

3 | AHanu3 KOHTPOJILHOM pabOTHI. 1 12.09
MHO0k€eCTBO, Onepaly Hajl
MHOXecTBaMU. /lnarpammebl
Ditnepa—Benna. PammonanbHbie
qHClIa.

4 | OOBIKHOBEHHBIC U JACCATUYHBIE APOOH, 1 13.09
MPOIICHTHI, 0ECKOHEYHBIC
MEePUOANYECKHIE TPOOH.

5 | Apudmerndeckue oneparuu c 1 19.09
paIMOHAIBHBIMU YK CIIAMH,
npeoOpa3oBaHUs YUCIOBBIX
BBIPAKCHUM.

6 | [lpumenenue npobeii ¥ IPOILIEHTOB 1 20.09
JUTSL peIeHUs TPUKIIAIHBIX 337124 U3
Pa3IMYHBIX OTPACIIEN 3HAHUU U
PEATBHOM KU3HU.

7 | JleiicTBUTENBHBIE YHCIIA. 1 26.09 https://resh.edu.ru
PannonanbHbIC M HPPAIIMOHATIEHBIC %é%
yucia. CraHmapTHas Gopma 3arnucu
JICUCTBUTEIBHOTO YHCJIA.

8 | Apudmerndeckue omneparuu ¢ 1 27.09
JEHCTBUTEILHBIMU YHCIIAMH.

9 | IlpubnmxEHHBIE BEIYUCIICHUS, 1 03.10

IpaBuJia OKPYTJICHUS, IIPUKHU KA U
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https://resh.edu.ru/subject/lesson/3768/start/158113/
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OIICHKA pE3yJibTara BBIUMCIICHUH.

10 | VpaBHeHue, KOpEHb YPaBHEHUS. 04.10 https://resh.edu.ru
[subject/lesson/37
68/start/158113/

11 | PemieHue panyoHaabHLIX YPABHEHHH. 10.10 https://resh.edu.ru

[subject/lesson/47
28/start/158545/

12 | HepaBeHCTBO, pellleHHE HEPABEHCTBA. 11.10
MeTo UHTEpBaJIOB.

13 | PemieHue panoHalbHBIX HEPABEHCTB. 17.10

14 | Konmponvnasn paboma Nel no meme 18.10
«MHnoxcecmea payuonanbHvIX u
oelicmeumenbHpIX Yucel.

Payuonanvuvie ypasnenus u
HepageHcmeay.

®yukuuu ¥ rpapuku. CreneHs ¢
1eJbIM MoKa3zarejaeM (6 1)

15 | AHanm3 KOHTPOJIBHOU pabOTHI. 24.10 ;‘stsiséé ;Zi;::r:‘/g -
DyHKIUS, CIOCOOBI 3a1aHUS ﬁém
dbynkuuu. Bzaumuo odpaTHbie
byHKINN.

16 | I'paduk pynkumu. O6macTh 25.10
OTIpe/ICIICHNS] 1 MHOYKECTBO 3HaUCHUN
bynkunn. Hynu @yaknum.

17 | [TpomexxyTKH 3HAKOTIOCTOSIHCTBA. 07.11
UETtHbie 1 HEUETHBIC QYHKITUH.

18 | CreneHsp ¢ LEIbIM MOKA3aTENEM. 08.11 https:/resh.edu.ru

[subject/lesson/47
29/start/159013/

19 | Crenennas GpyHKIHUS C HATYPAIbLHBIM 14.11 7:5%56{{; ;;"Isehssgrf/é :
Y LIeTIbIM T0Ka3areneM. I'paduxu. m

20 | Koumponavnas paboma Ne2 no meme 15.11
«@Dynukuyuu u zcpaguxu. Cmenens c
UenbiM NOKA3amesiemy.
ApupmMerndeckuil KOpeHb N—oi
creneHu. UppauunoHnajabHbie
ypaBHeHHs1 M HepaBeHcTBa (18 1)

21 | AHaiM3 KOHTPOJIBHOU pabOTHI. 21.11 hitps://resh.edu.ru

o [subject/lesson/54

ApI/Iq)MeTHqS:CKI/m KOpPEHb 98/start/272542/
HATypaJbHOUN CTETICHH.

22 | ApudpmeTnuecknii KOpeHb 22.11

HAaTypPaJIbHOU CTENEHHU.
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23

JevicTBus ¢ apuMETHICCKUMHU
KOPHSIMU N—OM CTEIICHH.

28.11

24

JeticTBus ¢ apuMETHICCKUMHU
KOPHSIMH N—OM CTETIEHH.

29.11

25

JlevicTBus ¢ apuMETHIECKUMH
KOPHSIMH N—OM CTETIEHH.

05.12

26

JericTBus ¢ apuMETHICCKUMHU
KOPHSIMU N—OM CTEIICHH.

06.12

27

Koumpononas paboma Ne3 no meme
«Apughmemuueckuii kopenv N—oii
cmeneHuw.

12.12

28

AHanu3 KOHTPOJIbHOW PaboTHI.
Pemenne nppanmoHaibHbIX
YPaBHEHHUI.

13.12

https://resh.edu.ru

[subject/lesson/55
69/start/159263/

29

Pemenre nppanmoHaibHbIX
YPaBHEHHUI.

19.12

30

Pemenne nppanmoHaibHbIX
YpPaBHEHHUI.

20.12

31

Pemenne nppanmoHaibHbIX
YPaBHEHUI.

26.12

32

Pemenue uppainoHaibHBIX
HEPABEHCTB.

27.12

https://resh.edu.ru

[subject/lesson/55
69/start/159263/

33

Pemenne nppanmoHaibHbIX
HEPABEHCTB.

34

Pemenne nppanmoHaibHbIX
HEPABEHCTB.

35

Pemenne nppanmoHaibHbIX
HEPaBEHCTB.

36

Pemenne nppanmoHaibHbIX
HEPABEHCTB.

37

CaoiicTBa 1 rpaduk KOpHs N-oi
CTETICHHU.

38

Koumponovnuas paboma Ned no meme
«Pewenue uppayuonanvnoix
YPAGHEHUIL U HEPABEHCM 8.

®opMyJIbI TPUTOHOMETPHH.
TpuroHomerpuiecKne ypaBHeHUs
(22 v)

39

AHanM3 KOHTPOJILHON PabOTHI.
Pannannast mepa yria.
TpuronomeTpruyeckas OKpy>XHOCTb,
oTpeeNieHue TPUTOHOMETPHUECKHUX

https://resh.edu.ru

[subject/lesson/60
19/start/199181/

https://resh.edu.ru

[subject/lesson/47
33/start/199150/
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(GyHKIMNA YUCIOBOTO apryMEHTA.

40 | CuHyc, KOCHHYC U TAHT€HC YHUCIOBOTO 1 https://resh.edu.ru
[subject/lesson/38
apryMcHTa. 76/start/199243/
41 | OCHOBHBIE TPUTOHOMETPUUECKUE 1
hopMYyIIBL.
42 | DOpMYIIBI CIIOKEHHSI. 1 https://resh.edu.r
[subject/lesson/47
34/start/199305/
43 | ®opMyJIBl JBOMHOTO yIIIA. 1 https://resh.edu.ru
[subject/lesson/34
89/start/292739/
44 | ®opMyJIBI MOJOBUHHOIO YIJIa. 1 https://resh.edu.ru
[subject/lesson/38
87/start/199367/
45 | ®opMyIibl IPUBEICHHS, 1 https://resh.edu. u
[subject/lesson/34
90/start/199398/
46 | ®OpMyYJIBI CyMMBI M PA3HOCTH. 1 hitps://resh.edu.ru
[subject/lesson/42
DopmyITbl IPOU3BEICHHUS. 38/start/107826/
https://resh.edu.ru
[subject/lesson/38
98/start/199491/
47 Hpeo6pasoBaHHe 1 http§://resh.edu.ru
o [subject/lesson/43
TPUTOHOMETPUUECKUX BBIPAKCHHI. 24/start/ 199618/
48 | Konmponavuaa paooma Ne5 no meme 1
«IIpeoopa3zosanue
mMpPUZOHOMempu1ecKux
GbIPAINCEHUI).
49 | AHanu3 KOHTPOJIBHOUN pabOTHI. 1
APKCHUHYC YMCJIOBOT0 apryMEHTA.
50 | ApKKOCHHYC YHCIIOBOTO apryMEHTa. 1
51 | ApKTaHIeHC YHMCIIOBOIO apryMeHTa. 1 hitps://resh.edu.ru
[subject/lesson/63
22/start/114653/
52 | PemreHne TPUTOHOMETPHUYECKHX 1 hitps://resh.edu.ru
o _ [subject/lesson/63
ypaBHCHHH COS X = a. 17/start/199681/
53 | Pemienrie TpUrOHOMETPUYECKUX 1
ypaBHEHHUI COS X = a.
54 | PelieHne TPUTOHOMETPUUECKHX 1 https://resh.edu.ru

ypaBHEHHUH Sin X = a.

[subject/lesson/47
36/start/199743/
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https://resh.edu.ru/subject/lesson/3876/start/199243/
https://resh.edu.ru/subject/lesson/3876/start/199243/
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https://resh.edu.ru/subject/lesson/4238/start/107826/
https://resh.edu.ru/subject/lesson/4238/start/107826/
https://resh.edu.ru/subject/lesson/3898/start/199491/
https://resh.edu.ru/subject/lesson/3898/start/199491/
https://resh.edu.ru/subject/lesson/3898/start/199491/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/6322/start/114653/
https://resh.edu.ru/subject/lesson/6322/start/114653/
https://resh.edu.ru/subject/lesson/6322/start/114653/
https://resh.edu.ru/subject/lesson/6317/start/199681/
https://resh.edu.ru/subject/lesson/6317/start/199681/
https://resh.edu.ru/subject/lesson/6317/start/199681/
https://resh.edu.ru/subject/lesson/4736/start/199743/
https://resh.edu.ru/subject/lesson/4736/start/199743/
https://resh.edu.ru/subject/lesson/4736/start/199743/

55

PeliieHre TPUrOHOMETPUIECKUX
ypaBHEHHI SINX=a .

56 | Pelienne TPUrOHOMETPUUECKHX https://resh.edu.ru
o _ [subject/lesson/47
ypaBHEHHH 1g X = a. 37/5tart/199804/
57 | PellieHre TpUrOHOMETPUIECKUX
ypaBHEHUI (g X = a.
58 | PeweHue oTHOPOTHBIX https://resh.edu.r
o [subject/lesson/63
TPUTOHOMETPUYECKUX YPaBHEHUH. 21/start/199989/
59 | Pemenue 6oJiee CI0KHBIX https://resh.edu.ru
o [subject/lesson/63
TPUT'OHOMCTPHUUCCKUX YPABHCHUMU. 20/start/200020/
60 | Konmponvuaa paboma Neb6 no meme
«Pewenue mpuzonomempuueckux
YPAGHEeHUY.
ITocsienoBaTEILHOCTH U MPOTPECCUH
(6 4)
61 | AHAIU3 KOHTPOJIBHOM PaboTHI. hitps://resh.edu.u
[subject/lesson/52
HOCHGHOB&TGHBHOCTH, CITOCOOBI 23/start/326717/
3aJlaHuA MOCJIeI0BATEILHOCTEM.
MOHOTOHHBIE MTOCIIET0BATEILHOCTH.
Apudmernueckas 1 reoMeTpruIecKas
IPOTPECCHH.
62 | [Ipenen mocaen0BaTEILHOCTH.
Brruncnenue npenenon
MOCJIEIOBATEILHOCTEM.
63 | beckoHneuHo yOBIBarOIIAs https://resh.edu.ru
[subject/lesson/52
reoMCTpHUUICCKasd IIporpeccus. CYMMa 23/start/326717/
OECKOHEYHO yOBIBAOIICH
r€OMETPUUECKON MPOrPECCHH.
64 | IIponieHTsI, 3a1aHUs HA IPOTICHTHI
(xoHIIEHTpalUs U T.11.). CHOXKHBIE
nporeHTbl. DopMmyria CIOKHBIX
IIPOIICHTOB.
65 | Mcnonb30BaHue Nporpeccuu u
MIPOIICHTOB JJIsl PEIIEHUS PEATbHBIX
3aJ1a4y MPUKIIATHOTO XapaKTepa.
66 | Konmponavnas paboma Ne7 no meme

«Ilocneoosamenvnocmu u
npozpeccuu.

IToBTOpPEHME, 0000ICHUIE,
CHCTEeMAaTH3AIUs 3HAHUI (29)
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https://resh.edu.ru/subject/lesson/4737/start/199804/
https://resh.edu.ru/subject/lesson/4737/start/199804/
https://resh.edu.ru/subject/lesson/4737/start/199804/
https://resh.edu.ru/subject/lesson/6321/start/199989/
https://resh.edu.ru/subject/lesson/6321/start/199989/
https://resh.edu.ru/subject/lesson/6321/start/199989/
https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/5223/start/326717/

67 | Hmozosasa konmpoavHas paboma. 1
68 | IToroBsIit ypoK. 1
KanennapHo-teMaTu4eckoe mJIaHUPOBaHHE
YueOublii npeamert «MaremaTtuka
Yuebnnlii kypc «I'eomerpus»
10 kaace
(2 yaca B Hememro. Beero — 684.)
Ne Tema ypoka Koumnu | Ilnano | ®akru | [Ipumeyann
yp €CTBO Bble | YecKHe |
OK YacoB | CPOKM | CPOKH
a npose/ | NpoBeJ
eHUA eHUA
10 kaacc.
BBenenue B crepeomerpuro (10 4)
1 | OCHOBHBIE TIOHSTHSI CTEPEOMETPHH: 1 06.09 https://resh.edu.r
u/subject/lesson/
TOYKa, IpsAMasd, II0CKOCTb, 4756/start/20354
IIPOCTPAHCTBO. 2
2 | IlpaBmia u3o0OpakeHus: HA pUCYHKAX. 1 07.09
3 | IIpaBuia uzoOpakeHus: HA pUCYHKAX. 1 13.09
4 | 3HaKOMCTBO C MHOTOTPaHHUKAMH. 1 14.09
HauanbsHble cBeieHHS 0 KyOe H
nupamMuzie, UxX pa3BEPTKU U MOJICIIH.
S | luaznocmuueckasn paboma. 1 20.09
6 | CeueHuss MHOTOIPAHHUKOB. 1 21.09
7 | CeueHust MHOTOI'PAHHHUKOB. 1 27.09
8 | IlonsaTue 06 akCMOMaTUYECKOM 1 28.09
MTOCTPOCHUU CTEPEOMETPHUH: aKCHOMBI
CTEPEOMETPHH.
9 | CaencTBust U3 aKCMOM. 1 04.10
10 | Konmponvnas paboma Nel no meme 1 05.10
«Beeoenue ¢ cmepeomempuioy.
IIpsimble ¥ IVIOCKOCTH B
npocrpancrtie. [lapasienbHocTh
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https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/

NPSIMbIX U IWI0CKocTel (12 4)

11 | AHanu3 KOHTPOJIBLHOU pabOTHL. 1 11.10 https://resh.edu.ru
[subject/lesson/61
B3auMHoe pacnonokeHue npsiMbiX B 33/start/272668/
MIPOCTPAHCTBE.
12 | ITapamensHbIe TPSIMBIEC B 1 12.10 hitps://resh.edu.ru
[subject/lesson/60
IIPOCTPAHCTBE. 65/start/125651/
13 | [MapamieasHOCTh IPSMON M IIOCKOCTH 1 18.10 hitps://resh.edu.ru
[subject/lesson/60
B IMPOCTPaHCTBE. 65/start/125651/
14 | Yrabl ¢ coHanpaBIeHHBIMU 1 19.10
CTOPOHAMH; YTOJI MKy MPSIMBIMHU B
MIPOCTPAHCTBE.
15 | Vbl ¢ coHanpaBieHHBIMU 25.10
CTOPOHAMH; YTOJI MKy MPSIMBIMHU B
MIPOCTPAHCTBE.
16 | ITapamienbHbBIE IUIOCKOCTH B 26.10 https://resh.edu.ru
[subject/lesson/61
IIPOCTPAHCTBE. 29/start/131672/
17 | CpoiicTBa mapajiebHbIX IOCKOCTEH. 08.11
18 Terpasap. 09.11 https://resh.edu.ru
[subject/lesson/54
44/start/221486/
19 | Hapamnenenumnen. Kyo6. 15.11 https://resh.edu.ru
[subject/lesson/54
44/start/221486/
20 | ITocTpoeHmE ceUEHHMIA. 16.11 hitps://resh.edu.u
[subject/lesson/49
12/start/23573/
21 | IlocTpoeHue ceueHui. 22.11
22 | Konmponavnas paboma Ne2 no meme 23.11
«Ilpamsle u nnockocmu 6
npocmpancmee. Ilapannenvnocmeo
NPAMbBIX U RJIOCKOCHIEIL).
IlepnieHAUKYJISIPHOCTD MPSIMBIX H
miockocrei (12 v)
23 | AHayu3 KOHTPOJIHHOM pabOTHI. 29.11
[lepneHauKyISIpHBIE TPSIMbBIC B
MIPOCTPAHCTBE.
24 | Ilpsimble mapasienbHbIe U 30.11
NEPHEHAUKYJISIPHBIE K TUIOCKOCTH.
25 | I[Ipu3HaK nepreHauKyISpHOCTH 06.12 https://resh.edu.ru

IPSIMOY U TIIIOCKOCTH.

[subject/lesson/47
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https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/

24/start/20411/

26 | I[Tpu3Hak nepreHauKyISpHOCTH 07.12 https://resh.edu.ru
o [subject/lesson/47
IIPAMOH H ILTOCKOCTH. 57/start/20566/

27 | Teopema o psIMOH, 13.12
NEPHEHANKYJISIPHOHN TIOCKOCTH.

28 | Teopema o npsmoi, 14.12
NEePHEHANKYJISIPHON TIIOCKOCTH.

29 | IeprieHanKyIsIp ¥ HAKJIOHHBIE K 20.12 hitps://resh.edu.ru

[subject/lesson/61
IIJIOCKOCTH. 27lstart/221519/

30 | PaccTosgHue OT TOYKH 10 IJIOCKOCTH. 21.12

31 | PaccTosgHue OT TOYKH 10 IIOCKOCTH. 27.12

32 | PaccrosiHEE OT MPSIMOM J10 TIJIOCKOCTH. 28.12

33 | PaccTosiHuE OT TIpsIMO# 10 TNIOCKOCTH.

34 | Konmponavuasa paooma Ne3 no meme
«Ilepnenouxynapunocmo npamvix u
NnJ10CKOCmen.

Yriabl MeKIy NPSIMbIMHU |
m1ockocTamMu (10 yv)

35 | AHaJIU3 KOHTPOJIBHOM PaOOTHI.
Teopema o TpEX nepHeHIUKyIsIpax.

36 | Teopema o TpEX mepneHANKYISIPAX.

37 | Teopema o TpEX nepneHANKYISIPAX.

38 | Yron Mexay npsiMOi U TNIOCKOCTHIO.

39 | Yron Mexay npsiMOi U TUIOCKOCTHIO.

40 | AByrpaHHbIi yrod, TUHEHHBINA yro
JIBYTPAHHOTO yTJa.

41 | JIByrpaHHbIil yro, JTMHENHBIA yroJ hitps://resh.edu.ru
/AByrp Yo, yr /subject/lesson/60
ABYI'PAHHOTO yTJIA. 63/start/21120/

42 | IIpu3HaK neprueHanKyISpHOCTH B https://resh.edu.ru

P ,,p FHRY AP ABYX [subject/lesson/47
IITIOCKOCTCH. 48/start/20810/
43 | Ilpu3Hak meprneHIuKyISIPHOCTH ABYX

IJIOCKOCTEMN.
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https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/4748/start/20810/

44

Konmponvuaa paooma Ned no meme
«Yenvl mexncoy npamvimu u
NJI0CKOCIMAMU).

Muororpannuxu (10 u)

45 | AHanu3 KOHTPOJILHOM paboTHI. 1 hitps://resh.edu.ru
[subject/lesson/60
[loHATHE MHOTOTPAHHUKA. 18/start/221550/
46 HpI/IBMa. 1 https_://resh.edu.ru
[subject/lesson/54
43/start/21270/
47 HI/IpaMI/IIIa. https_://resh.edu.ru
[subject/lesson/58
66/start/221576/
48 | DneMeHThI IPU3MBI U TTUPAMHUIBI.
BrIunciieHne 351eMeHTOB
MHOTOTPaHHUKOB: pEOpa, TMaroHau,
YTJIBL.
49 | IIpaBUIIbHBIE MHOTOTPAHHUKH. https://resh.edu.ru
[subject/lesson/40
23/start/149352/
50 | IIpencraBnenue o MpaBUILHBIX
MHOTOTPaHHHUKAX: OKTA3Ip, AOJIEKadAP
Y UKOCAdIP.
51 | CuMMeTpus B IPOCTPAHCTBE.
DJIEeMEHThl CUMMETPUHU B MUPaAMUIAX,
napasuiesienuneax, npaBuiIbHbIX
MHOTOTPaHHUKAX.
52 | ITnomanps 60KOBOM MOBEPXHOCTH U
IIOJIHOM MMOBEPXHOCTH MPAMOMN
MPU3MBI, IJIOIIa1b OCHOBAHUM.
Teopema 0 60KOBOI TOBEPXHOCTHU
IPSIMOM TTPU3MBI.
53 | [1nomanps 60KOBOM MOBEPXHOCTU U
MOBEPXHOCTH MPABUIILHON MTUPAMMU/IBI,
TeopeMa o TUIoIaau OOKOBOM
ITIOBEPXHOCTH YCEYEHHOW UPAMUJIBL.
54 | Konmponavnas paboma Ne5 no meme
«MHozozpannukw).
O0BbEMBI MHOTOTPAHHUKOB (8 )
55 | AHaHM3 KOHTPOJIBHOU PabOTHL. https://resh.edu.r

[Tousitue 00 00BEME.

u/subject/lesson/
4904/start/28033

6/
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https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/4904/start/280336/

56

OCHOBHBIE CBOMCTBA 0OBEMOB.

57

OO0beM NMPU3MBI.

https://resh.edu.ru

[subject/lesson/56
29/start/23082/

58

O0BbeM nupaMuIbI.

59

Beruncnenue o0bEmMa Npu3Mbl U
IIAPAMUJIBI 110 UX DJIEMEHTaM.

60

Brruncnenue o0bEMa Mpu3Mbl U
MAPAMUJIBI IO UX DJIEMEHTaM.

61

Boruncnenne o0bEmMa npu3mMsel U
MIAPAMHJIBI IO UX DJIEMEHTaM.

62

Koumponwvnuas paboma Neb no meme
«Q0bEMBI MHO202DAHHUKO0B)).

IloBTOpPEHME: CeYeHNsi, PACCTOSTHUSA
U yrisl (6 4)

63

[TocTpoenue ceueHuit B
MHOTOTPaHHHUKE.

https://resh.edu.ru

[subject/lesson/49
12/start/23573

64

BrruncrieHnne pacCTOSHAN: MEXKIY
JIBYMSI TOYKaMH, OT TOYKH J0 MPSIMOMH,
OT TOYKH JI0 TJIOCKOCTH; MEXKIY
CKPEIIMBAIOIIUMUCS NPSIMBIMH.

65

Brluncienne yrioB: Mexay
CKPEIIMBAIOIIMMHUCS IPSIMBIMHA, MEXKTY
MPSAMOM U TNIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJIOB MEXKAY IIJIOCKOCTSMM.

66

Hmozosaa konmponvnas paboma.

67

BrinonHeHne yrnpaxHEHUM.

68

HTOroBslii ypok.

KaJIeHI[apHO-TeMaTI/I‘IeCKOC INIAHUPOBAHHUE

Y4eOHnblii npeamer «MaremaTuka

YuebOHblil Kypc «BeposiTHOCTD U CTATHUCTHKA

10 kaace
(1 wac B Henexaro. Beero — 344.)
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https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/4912/start/23573
https://resh.edu.ru/subject/lesson/4912/start/23573
https://resh.edu.ru/subject/lesson/4912/start/23573

yp
OK

Tema ypoka

Kounu
€CTBO
4acoB

Ilnano
Bble
CPOKH
nposes
eHUs

dakTn
yecKHue
CPOKH
npoBe/
eHUs

IIpumeyanu
1

10 kaacc.

IIpeacraBjieHue TaHHBIX U

onucaTebHasi CTAaTHCTHKA
(4 v).

[IpencTaBneHre TaHHBIX C TOMOIIIBIO
Ta0JIUI U JUArpaMM.

01.09

Cpennee apudmernueckoe, MeIuaHa.

08.09

HanGonbliee 1 HanMeHbIIIEE
3HAYCHHS, pa3Max, JTUCIICPCHs,
CTaHJAPTHOE OTKJIOHCHHUE YHCIIOBBIX
Ha0OPOB.

15.09

[IpakTruueckas padota
«IIpeacraBnenue NaHHBIX U
OMHcaTeIbHAsI CTATUCTUKAY.

22.09

Cay4aiiHble ONBITHI M CJIy4ailHbIe
COOBITHSI, ONBITHI C
PABHOBO3MOKHBIMH
3JIEMEHTAPHBIMH HcXoaaMH (3 4).

CrnyvaiiHble SKCIEPUMEHTHI (OTIBITHI)
U CIIy4aiHbI€ COOBITHSI.
DnieMeHTapHbIe COOBITHS (MCXOJIbI).

29.09

https://ptlab.mcc
me.ru/system/file
s/private/10 mod

ul 2.pdf

BeposiTHOCTB CitydyaliHOTO COOBITHSI.
BepositHOCTH COOBITHI B ONBITAX C
PABHOBO3MOXHBIMU 2JIEMEHTAPHBIMU
COOBITUSIMU.

06.10

https://ptlab.mcc
me.ru/system/file
s/private/10 _mod

ul 2.pdf

[TpakTyeckas pabora «CnydaitHbie

OIIBITHI U CHy‘-IEIfIHBIG CO6BITI/I$I, OIIBITBI C

PaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMU
HCXOaaMn».

13.10

Onepanuun Hax COOBITUSIMM,
CJI02KeHHE BeposaTHOCTeH (3 1)

Oneparuu HaJl COOBITUSIMMU:
nepeceueHne, 00beAMHEHNE COOBITHH,
IIPOTUBOIIOJIOKHBIEC COOBITHSI.

20.10

https://ptlab.mcc
me.ru/system/file
s/private/10 mod

ul 3.pdf
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https://ptlab.mccme.ru/system/files/private/10_modul_2.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_2.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_2.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_2.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_2.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_2.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_2.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_2.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_3.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_3.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_3.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_3.pdf

9 | Hduarpammel Diinepa. 27.10 https://ptlab.mce
me.ru/system/file
s/private/10 mod

ul_3.pdf

10 | ®opmyna Ci0KEHUS BEPOATHOCTEI. 10.11 https://ptlab.mcc
me.ru/system/file
s/private/10 mod

ul_3.pdf
YciaoBHasi BEpOSATHOCTD, IEPEBO
CJIy4ailHOI 0 ONbITa, (popMyJia
MOJIHOM BEPOSITHOCTH U
HE3aBHCHUMOCTD COObITHI (6 1).
11| VcinoBHast BEPOATHOCT. Y MHOXKECHHE 17.11 https://ptlab.mcc
. me.ru/system/file
BCPOATHOCTEH. s/private/10_mod
ul_3.pdf
https://resh.edu.r
u/subject/lesson/
4064/conspect/38
068/

12 | HdepeBo ciydaifHOTO HKCIIEPUMEHTA. 24.11

13 | dopmyna moaHONW BEPOSTHOCTH. 01.12

14 | HesaBucumble cCOOBITHS. 08.12 https://ptlab.mcc
me.ru/system/file
s/private/10 mod

ul_3.pdf

15 | Tlpaktuyeckas paborta «Y cioBHas 15.12

BEPOSITHOCTD, IEPEBO CIIYYAWHOTO
ombITa, (hopmysia MOTHOU
BEPOSITHOCTU M HE3aBHCUMOCTh
COOBITHIY.
16 | Konmponvnasn paooma Nel no meme 22.12
«IlIpeocmaenenue 0anHbvIxX.
Chayuaiinvie coovimusn. Onepayuu
Hao coovimuamu. Ycnoenasn
6EPOSAMHOCHIb)
JjieMeHTbl KOMOMHATOPUKH (4 4).
17 | Amanu3 KOHTPOJBHOM PabOTHI. https://ptlab.mce

KomOunaropHoe npaBuio
YMHOKEHHS.

me.ru/system/file
s/private/10 _mod

ul 4.pdf
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https://ptlab.mccme.ru/system/files/private/10_modul_3.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_3.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_3.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_3.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_3.pdf
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18 | TlepectaHoBKH U (haKTOpHUAIL. https://ptlab.mce
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19 | Ymcno coueranuii. TpeyroiabHUK https://ptlab.mcc
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acKaJii. s/private/10_mod
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20 | ®opmysna 6uHoma HproToHa. https://ptlab.mce
me.ru/system/file
s/private/10 mod

ul 4.pdf
Cepuu nmocjie1oBaTeIbHbIX
ucnbITaHui (3 4).

21 | bunapHbIi ClIy4yaliHBINA OIIBIT
(uctipITaHKE), yCexX U Heyaya.

22 | HezaBucumsie ucnbitanusi. Cepust
HE3aBUCUMBIX UCTIBITAHUH 70
nepBoro ycnexa. Cepust
HE3aBUCUMBIX UCTIBITAHUI bepHysuin.

23 | IlpakTuueckas padbora ¢
UCIIOJIb30BAaHUEM AJIEKTPOHHBIX
Tabyuil o Teme: «Cepun
MOCJICTIOBATEIHHBIX UCIBITAHUI.
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pacupeaesienusi (6 4).

24 | CnyuaiiHas BelMYHHA. https://ptlab.mcc
me.ru/system/file
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25 | PacnpezencHre BEpOSTHOCTEH. https://ptlab.mcc
me.ru/system/file
s/private/10 mod
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26 | JlnarpamMma pacrpe/ie/icHus. https://ptlab.mcc
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BCJINYMH. s/private/10_mod
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28 | TIpumepsl pacrpe/e/icHuid, B TOM https://ptlab.mcc

YHUCJIE TEOMETPUIECKOE U
OMHOMMAJILHOE.

me.ru/system/file
s/private/10 _mod
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OMHOMMAJILHOE. ul_6.pdf
O0001IeHNEe U CHCTEMATH3AIIUSA
3HaHMi (5 4).
30 | Koumponvnas paboma Ne2 no meme 1
«Inemenmupl KOMOUHAMOPUKU.
Cepuu nezaeucumvix UCHbIMAHUIL.
Chyuaiinvie genuyunsl u
pacnpeoeneHusn.
31| AHanu3 KOHTPOJIBbHOU pabOTHI. 1 https://ptlab.mce
I 0 me.ru/system/file
oBTOpeHue. OnucarenbHas s/private/10_mod
CTaTHUCTHKA. ul 7 sluchaynye
velichiny i ras
predeleniya pro
dolzhenie.pdf
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