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[VIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA I[TPOI'PAMMBI
IHO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpasaaHCKOro BOCHUTAHMS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOH MMO3WIAHM OOYydJaroOmerocss Kak aKTHBHOTO W
OTBETCTBEHHOTO WICHA POCCHUICKOTO OONIECTBA, MPEICTABICHUE O MaTEMaTHYECKUAX
OCHOBaxX (PyHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYP, ABJIICHHM, TTPOIIEAYP TPaKIaHCKOTO
obmecTBa (BHIOOPHI, OMPOCH U JIPYTOE), YMEHUE B3aUMOACHCTBOBATH C COIUATIBHBIMHA
WHCTUTYTaMH B COOTBETCTBUH C UX (DYHKIIMAMHU U HA3HAUCHUEM,

2) NaTpUOTUYECKOTr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCHHCKOM TPaKJAHCKONH HMACHTHYHOCTH,  YBa)KCHHS
K MPOLUIOMY M HACTOALIEMY POCCUHMCKOWM MAaTEMaTWKH, LEHHOCTHOE OTHOLUECHUE
K JOCTHIKEHUAM POCCHUUCKMX MATEMATUKOB M POCCUMCKOW MATEMaTUYECKOW IIKOJIBI,
WCIIOJIb30BAHUE HJTHUX JIOCTHKCHWM B JPYrMX HayKaxX, TEXHOJNOTHAX, cdepax
SKOHOMUKH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHHUSI:

OCO3HAHWE MYyXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapoaa, CHOPMHPOBAHHOCTH
HPABCTBEHHOTO CO3HAHHWA, ATHYECKOTO TMOBEJACHMSA, CBA3AaHHOIO C IPAKTHUCCKUM
MPUMEHECHUEM AOCTHXKEHUM HAyKH W JACATEIBHOCTHIO YUEHOTO, OCO3HAHHME JIUYHOTO
BKJIaJa B TOCTPOCHHUE YCTOWUMBOTO OYyIIETO;

4) 3cTEeTUYeCKOr0 BOCITUTAHMS:

ACTETUYECKOE OTHOLICHUWE K MHUPY, BKJIKOUAA OSCTETUKY MAaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/au, PELICHUHN, PacCyXACHUH, BOCHPUUMYUBOCTH
K MaT€MaTHUYECKUM aCIIEKTaM Pa3JIMYHBbIX BUIOB UCKYCCTBA,

5) puznyeckoro BOCNUTAHUS:

c(hOpMHPOBAHHOCTh YMEHHS TPUMEHATH MaTEMaTWUECKHE 3HAHUS B HMHTEPECcax
3710pOoBOTO W 0Oe30macHOr0 00pa3a >KW3HHW, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3/I0POBBIO  (30pOBOE TMTaHWE, COAJTaHCHPOBAHHBIA PEXUM 3aHATHH W OTIbIXA,
perymnspHas ¢pusndeckas akTUBHOCTD), (PU3NIECKOE COBEPITICHCTBOBAHUE TIPH 3aHATHAX
CIIOPTUBHO-03/IOPOBUTEIIHHOM IEATCTBHOCTHIO,

6) Tpy10BOI0 BOCIUTAHUSI:

TOTOBHOCTh K TPYAY, OCO3HAHHME I[EHHOCTH TPYIOJIO0HS, HHTEPEC K Pa3IMYHBIM
chepam TmpodhecCHOHANTBHOM JCATCIBHOCTH, CBA3aHHBIM C MATEMaTHKOH W e
MPHIOKCHUSMH, YMEHHE COBEPINATH OCO3HAHHBIM BHIOOP Oyayied mnpodeccuu u
peaan30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTH
K MaTeMaTHYEeCKOMY OOpa30BaHHIO U CaMOOOPa30BAHUIO HA MPOTSKEHUH BCEH MKU3HH,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUU MPAKTHYCCKHUX 3a/]a4 MAaTEMaTHYCCKOR
HAIPaBJICHHOCTH,



7) 3K0JIOrHYeCKOro BOCIIMTAHUS ;

c(hopMHUPOBAHHOCTH AKOJOTHUYSCKOM KYJIbTYPHI, TOHUMAHUE BIIMSHHUSA COIUAJIBHO-
SKOHOMMUYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLMAJILHON CPE/bl, OCOZHAHUE
r00aNbHOTO XapaKTepa SKOJOTHYECKUX MPoOJieM, OpHEHTAIlMs Ha IPUMEHEHHE
MaTEMaTHUYECKUX 3HAHWUW I PEIICHWsA 33a7ad B OO0JAacCTH OKPYIKAIOIIEH Cpebl,
MJIAHUPOBAHME TMOCTYMKOB U OIEHKH WX BO3MOXKHBIX TMOCJICACTBUM JJIA OKPY KaIoIeh
Cpeabl;

8) HeHHOCTH HAYYHOT 0 TO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKHU M OOIIECTBEHHOMN MPAKTHUKH, MOHUMAHUE MAaTEMaTHYECKON HAyKH Kak
cephl "emoBeUeCKOM NeATCIIPHOCTH, STANOB €€ Pa3BUTHS M 3HAUMMOCTH I Pa3BUTHS
[IMBUJIU3ALIMH, OBJIAJICHUE S3BIKOM MAaTEMaTHKM M MaTeMaTHYeCKOHW KyJIbTYpoH
KaKk CpEJCTBOM IIO3HAHWUS MHpPA, TOTOBHOCTb OCYIIECTBJIATH IPOSKTHYIO U
HCCJIEA0BATENIbCKYIO AEATEIbHOCTh MHAUBUAYAIHHO U B TPYTIIIE.

METAITPEAMETHBIE PE3YJ/IbTATDBI

B pesynbTare m3yueHrus MaTeMaTHKH Ha YPOBHE CpPEAHEro oOIIero oopa3zoBaHuA
y oOydJaromerocs OyayT cpopMHpOBaHBI ITO3HABATEIIbHBIC YHHUBEPCAIbHBIC YUCOHBIC
JNEHCTBUSA, KOMMYHHMKATHBHBIC YHHMBEPCANbHBIC YUeOHBIC ACHCTBHS, PETyJISITUBHBIC
yHUBepPCabHbIC YUeOHBIC ACHCTBHS, COBMECTHAS ACATESILHOCTD.

ITo3naBaTe/ibHBbIE YHHBepcaJbHbIE YUeOHbIE AeiicTBHSA
ba3oBble joruyeckue aeiMcTBUA:

BBIABJISAITh M XApPAaKTEPU30BaTh CYIIECTBEHHbIE TMPHU3HAKKM MATEMATHUYECKUX
00BEKTOB, TOHATHN, OTHOIICHUN MEXTy TOHATHAMH, (hOPMYIMPOBATH OMPEACIICHUS
MOHATHH, YCTaHABIMBATH CYIICCTBEHHBIM TPU3HAK KIacCU(UKAIIMN, OCHOBAHUS
7151 000OIIEHUA U CPABHEHU S, KPUTEPUHU TPOBOJAMMOTO aHAIN3a,

BOCITPUHUMATH, (GOPMYIUPOBATH U IPEOOPA30OBBIBATH CYKICHUS: YTBEPIUTEIHHBIC
U OTPULATEIbHBIE, €MMHUYHbIE, YACTHBIE U OOIIUE, YCIIOBHbIC,

BBIABJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTUBOPEUMS
B ¢akrTax, MAHHBIX, HAOMOMCHUAX W YTBEPKACHHSX, MpeAsiaraTh KPUTECPUH IS
BBIABJIEHHUA 3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

JIeaTh BHIBOJIbI C UCTIOJIb30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U UHYKTUBHbBIX
YMO3AKJTIOUCHUH, YMO3aKITFOUEHUH MO aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(npssMBIe W OT MPOTHBHOTO), BHICTPAWBATH APTYMEHTAIMIO, MPUBOAWTH TPHUMEPH U
KOHTPIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIC CYKACHUSA U BHIBOJIbI,

BBIOMPATH CMOCO0 pemeHns yueOHOM 3amaun (CpaBHUBATh HECKOJBKO BApHAHTOB
pelIeHus, BbIOUpaTh Hanbojee NOAXOAAIMN ¢ yUETOM CaMOCTOATENIBHO BBIACICHHBIX
KPUTCPHUEB).



Bba3oBbie ucciieaoBare/bcKue AeiicTBUS:

HCMOJIb30BaTh BOMPOCHI KaK HCCIEAOBATECILCKMHA HMHCTPYMEHT  ITO3HAHUA,
(bopMyIHpOBaTh BOMPOCH], (PUKCUPYIOIIHE MPOTUBOPEUHE, MPOoOIeMy, YCTaHABIHBATh
HMCKOMOE M JJaHHOE, (POPMHUPOBATH THIOTE3Y, ApTYMEHTHPOBATH CBOIO TIO3UIIHIO, MHCHHE,

MPOBOJIUTh CaMOCTOSITEJIBHO CIUIAHUPOBAHHBIM AKCIEPUMEHT, MCCICIOBAHUE
M0 YCTAHOBJICHUID OCOOEHHOCTEH MAaTeMaTUYeCKOTO OOBEKTa, SIBJICHUS, MPOIIECcCca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SIBIICHUAMH, ITPOIECCaMHU,

caMOCTOATEIIbHO (opMynHpoBaTh OOOOINCHUS H BBIBOABI 110 Pe3ysbTaTaM
MPOBEAEHHOIO0 HAOJIOACHUS, UCCIIEIOBAHHUS, OIICHUBATh JOCTOBEPHOCTh IMOJYYECHHBIX
pe3yJIbTaTOB, BHIBOJIOB U OOOOIIECHMIA;

MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE Tpollecca, a TakKe BBIJIBUTATh
MIPEANOJIOKEHHS O €T0 PA3BUTHH B HOBBIX YCIIOBHSAX.

Pa6oTa ¢ undopmanmueii:

BBISBIIATH MePpUImTh MHOOPMAITH, TaHHBIX, HEOOXOIUMBIX /TSl OTBETA HA BOIIPOC
U JUTS pENCHUs 3a/1a4H;

BBHIOMpATh WH(POPMAIUIO W3 HMCTOYHWUKOB PA3JIMYHBIX THIIOB, aHAJIU3UPOBATh,
CHCTEMATU3UPOBATh W WHTEPIPETUPOBATh MH(POPMAIMIO PA3IMUHBIX BHIAOB U (opMm
MPEACTABJICHHS,

CTPYKTYpHpPOBaTh HMHGPOPMAIIAIO, TPEACTABIATh €€ B pasIudyHbIX (opmax,
HWJUTIOCTPUPOBATH TPpapUIeCKH;

OIICHWBATh HAJEXKHOCTh MH(MOPMAIMK TI0 CaMOCTOATEIBHO CHOPMYTHPOBAHHBIM
KPUTCPHSIM.

KoMmyHukaTuBHBIC YHHBepcaJbHbIe YUeOHbIC qelicTBHA:

BOCIIPUHUMATh W (POPMYJTUPOBATh CYXJICHUS B COOTBETCTBUM C YCIIOBHSIMH
U LEJISIMU OOIICHUS, ACHO, TOYHO, TPAMOTHO BbIPAXaTh CBOKO TOUKY 3PEHUS B YCTHBIX U
MUCbMEHHBIX TEKCTaxX, AaBaTh MOACHEHUS MO XOJY PELICHUS 3aJa4l, KOMMEHTHUPOBATh
MOJYUEHHBINA PE3yJIbTar;

B X0J€ OOCY)XJEHHA 3aJaBaThb BOIMPOCHl MO CYLIECTBY OOCYXIAEMOH TEMBI,
mpoOJieMbl, perIaeMoil 3a/1aur, BbICKA3bIBATh UJECH, HAICJICHHBIE HA TOMCK PEIICHUA,
COMOCTABJIATh CBOM CYXKIEHHUS C CYXKJICHHMSAMU JPYTUX YYaCTHUKOB JIMAJIOTa,
oOHapyKWBaTh Pa3IMUUE U CXOACTBO TMO3UIINNA, B KOPPEKTHOU (popme dhopMynmpoBaTh
Pa3HOrIacus, CBOM BO3PAKEHHUS,

MPEICTABIIATh PE3YJIbTAThl PEIICHUS 3aJa4M, SKCIEPUMEHTA, WCCICI0BAHUA,
MPOCKTA, CAMOCTOSATENBHO BHIOMPATh (OpMaAT BBICTYIUICHHS C YYETOM 33134
MPE3EHTALMU U OCOOCHHOCTEN ayIMTOPHH.

PeryjissiTHBHBbI¢ YHHBepCca/ibHbIC Y4eOHbIe JelHCTBHA
Camoopranuzanusi:

COCTABIISITH ILJIaH, aJITOPUTM PEIICHUS 331a4H, BRIOUPATh CIIOCO0 PEIICHHUS C YUIETOM
HMCIOIIUXCSA PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBaTh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUI ¢ yUETOM HOBOM MH(OPMAIIHH.



CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMW TIO3HABATEIHLHON pe(IeKCHMM Kak OCO3HAHWA COBEPIIIACMBIX
JNEUCTBUI M MBICIUTEIbHBIX MPOLECCOB, WX Pe3YyJbTAaTOB, BJAJIETh Croco0amu
CaMOMNPOBEPKH, CAMOKOHTPOJIA MpoLecca M pe3yJipTaTa PELICHHS MaTeMaTH4YeCKOH
3a/1a4u;

MPEABUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPH PEUICHUM 3a7auH,
BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIbCTB, JIAHHBIX,
HaMICHHBIX OIIMOOK, BBISIBICHHBIX TPYHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJibTaTa LIEJU U YCIOBUAM, OOBSACHATh MNPUUMHBI
JOCTHKEHUS WJIH HEIOCTUKEHUSA PE3YJIbTATOB ACATENBbHOCTH, HAXOUTh OIIMOKY, 1aBaTh
OLIEHKY MPUOOPETEHHOMY OTBITY.

CoBmecTHasi 1eTEJIbHOCTD:

MOHKMMATh U UCIOJIL30BATh MPEUMYIIIECTBA KOMAHAHONW U UHAUBUAYAIbHON pabOTh
MpU PEIICHUM YYEOHBIX 334a4, NPUHUMATh I1€JIb COBMECTHOM JI€ATEIbHOCTH,
MJJAHUPOBATh OPraHU3allMl0 COBMECTHOHW pPabOThl, pacmpenenisaTh BuAbl padoT,
JIOTOBAapUBaThCs, OOCYXXAaTh MpOILecC W pe3yabTar padoThl, 0000IIaTh MHEHHS
HECKOJIbKMX JIFOJICH,

y4acTBOBaTh B TPYyMmoBHIX (hopMax paboThl (0OCykKmeHWs, OOMEH MHEHWH,
«MO3TOBBIE IIITYPMbD) H UHBIE), BRITIOIHATH CBOIO 4aCTh PA0OTHI M KOOPAUHUPOBATH CBOH
JNEUCTBUSA C APYTUMU YJICHAMU KOMAaH/Ibl, OLICHUBATh KAU€CTBO CBOETO BKJIAJa B OOIIMIA
MPOIYKT TIO KPATEPHUAM, CHOPMYITUPOBAHHBIM YUACTHUKAMH B3aUMOJICHCTBHA.

IIpexmeTHbie pe3yabTaThl OCBOCHHS (denepasibHONW paboueli  mpoTrpaMMB
M0 MATEMATUKE MPEACTABJIEHBI MO rojgamM OOyUYEeHHUs B paMKaxX OTACJbHBIX YYEOHBIX
KYPCOB B COOTBETCTBYIOIIUX Pa3AeiiaX HACTOAIIECH NPOTPAMMBI.



PABOYASA ITPOI'PAMMA YUYEBHOT O KYPCA
«AJI'EBPA N HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

Ha u3yuenue yueOHOro kypca «Asiredpa W Hauajla MaTEMATUUYECKOTO aHAJIM3a»
orBoauTca 272 daca: B 10 wracce — 136 wacos (4 gaca B Henemo), B 11 kmacce —
136 acoB (4 yaca B HECIIO).

COIAEPKAHUE OBYYEHUA
10 KVIACC

Yucsa 1 BoIYUCICHUS

Paitnonansubie umucina. OOBIKHOBEHHBIE M JECATUYHbBIE JPOOH, TMPOLICHTHI,
OeCKOHEeUHbIe nepuoanueckue Apoou. [IpuMeHenue npodeit u MPOUEHTOB I PELICHUA
NPUKJIAAHBIX 33744 U3 Pa3JIMYHBIX OTPACIIEN 3HAHUN U PEAJIbHOM JKU3HMU.

JleficTButenbHble  4uciaa.  PanuoHanbHbie W WPpPAlMOHAJIbHBIE  YHMCHIA.
ApumeTrueckue onepanun ¢ ASHCTBUTEIBHBIMA drciiaMi. MoOysIb IEHCTBUTETLHOTO
yucia u ero ceoiicTea. [IpubnmkEHHbIE BEIUUCIICHUS, TPABUJIA OKPYTJICHUA, TPUKUAKA U
OIICHKA PE3YJIbTaTA BEIUYUCIICHUM.

Crenenb ¢ nenbiM nokasareneMm. bunom HertoTona. Mcnonb3oBanue noaxoasinen
dbopMBl 3amMCH  ACHCTBUTENBHBIX UYHCENT Ui PEIICHUS TPAKTHUECKUX 3ajad W
MPECTABJICHHUS JAHHBIX.

ApudmMerruecknii KOpeHb HaTyPATbHOMN CTETICHU B €TO CBONCTBA.

CreneHb ¢  panuoOHAJIbHBIM  TIOKa3arejaeM W €€  CBOWMCTBA, CTEICHb
C JICUCTBUTEIIBHBIM IMOKA3aTEIIEM.

Jlorapum uymcnma. CsoiictBa Jjorapudma. JlecaTHUHBIE W HaATypajbHBIC
JorapudMeI.

CuHyc, KOCHHYC, TaHT€HC, KOTAaHI'€HC UHCJIIOBOTO apryMeHTa. ApPKCHUHYC,
APKKOCHMHYC M aPKTAHTE€HC YK CIIOBOTO apryMEHTa.

YpaBHEHHS U HEPABEHCTBA.

ToxnecTBa U TOXKIECTBEHHbIE NMPeoOpa30BaHUs. Y pPaBHEHUE, KOPEHb YPABHEHHS.
PaBHOCWIBHBIE ypaBHEHMST M YpaBHEHUdA-cliencTBHsA. HepaBeHCTBO, pelieHue
HEPABEHCTBA.

OCHOBHBIE METOJbl PECIICHUS LEIbIX W JAPOOHO-PAlIMOHAJIBHBIX YPaBHCHUN U
HEepaBeHCTB. MHOTOUJIEHBI OT OJTHON NMEPEMEHHOMN. [leieHne MHOTOUJIEHa HA MHOTOWICH
¢ ocrarkoMm. Teopema be3y. Muorounensl ¢ mensiMu koddduimentamu. Teopema
Buera.

[IpeoOpazoBaHus UUCIOBBIX BRIPAKECHHM, COAEPKAIINX CTEICHU U KOPHU.

Hppanuonanbhbie ypaBHeHUs. OCHOBHBIE METOJbl PEIICHHUS WPPALMOHATBHBIX
YPABHEHUN.

[TokazarenbHble ypaBHEeHHMS. (OCHOBHBIE METOIbl PEUICHUA MMOKA3aTEIbHBIX
YPABHEHUN.



[IpeoOpazoBanme BRIPAKESHUH, COACPIKAIIMX JTOTAPU(PMBI.

Jlorapudmuueckne ypasHeHUsA. OCHOBHBIE METOJBI PEMICHHS JIOTapU(PMUIECCKUX
YPABHEHUN.

OcHOBHBbIE TPUTOHOMETPUYECKHUE hopmy B [TpeobpazoBanue
TPUTOHOMETPUUECKUX BbIpaXKEHUHN. PellieHre TPUroHOMETPUIECKUX YPABHEHUH.

Pemenune cucrem nuHEHHBIX YpaBHEHHN. MaTpuiia CHCTEMbI TMHEUHBIX YPAaBHCHU.
Onpeaenutens MaTpUIpl 2x2, €ro reOMETPUUECKUH CMBICIT M CBOWCTBA, BBHIUMCIICHUE
€ro 3HAYEHUA, MPUMCHEHUE ONpPEACNIUTENA [JJid PEUICHUA CHCTEMbl JIMHEHHBIX
ypaBHeHUH. PellieHre MPUKIIaHbIX 33/1a4 ¢ MOMOIIBIO CUCTEMbI JINHEHHBIX YPAaBHEHUH.
Hccnenosanmne moCTPOSHHOW MOAENH C TOMOIIBIO MATPHIL] U ONIPEAECTUTEIICH.

[TocTpoeHne MareMaTUYEeCKUX MOJECIEH pPEaJbHOW CHUTyallud C M[OMOIIBIO
ypaBHCHUN M HEpaBEHCTB. l[IpuMeHeHHE ypaBHEHMI W HEPABEHCTB K PEILICHUIO
MaTeMaTUUYECKUX 33/1a4 U 3a7a4 U3 Pa3IuUHbIX 00JIaCTeH HAYKU U PEATTbHON XKU3HMU.

DyHKIUN U rpagukn

Oyukiusa, cmocoObl  3amaHus  ¢GyHKuH. B3auMmHO oOparHBle  (DYHKITHH.
Kommozumms pyskmuii. ['paduk dpyakimm. InemenTapabie mpeodpa3oBanus rpaukos
dhyHKIHA.

OO6macte ompeneneHuss W MHOXECTBO 3HaueHWd Qynkmmu. Hymm ¢yHkmmm.
[IpomexxyTkn 3HaKomocTosHCTBa. YérHBle W HeuéTHple (yHKIMH. [lepmommdeckme
¢dbynknmn. [IpomexyTkun MOHOTOHHOCTH (QYyHKITMKA. MakCUMyMBbl © MUHUMYMBI (DyHKITHH.
Hawnbosnpiiee n HauMeHbITee 3HaYeHUS (PyHKIMHA HA TPOMEXKYTKE.

JluHelHas, KBagpaTHUHAs W JOpoOHO-NIMHEHHAsS (YHKIHH. OJEMEHTapHOC
WCCIICIOBAHNE U TTOCTPOSHUE UX TPAPHUKOB.

Creniennas (yHKIHMS C HATypajJbHBIM M IIEJBIM TOoKaszarenieM. EE cBolicTBa m
rpaduk. CpoiicTBa u rpaduk KOpHS n-oil CTeneHW Kak (yHKIIMA OOpAaTHON CTENEHH
C HaTYpaJIbHBIM TOKA3aTEeJIEM.

[lokazaTenbHas u sorapudmuueckas (¢(YHKIIMA, WX CBOWCTBA W rpaduKH.
Hcnons3oBanne rpadukos GyHKITHI 715 pEIICHUS YPaBHEHUH.

Tpuronomerpudeckas OKPYKHOCTb, OTIPECIICHIE TPUTOHOMETPUIESCKIAX (PYHKITHI
YUCJIOBOTO apTyMEHTA.

OYHKITMOHATBHBIE 3aBUCHMOCTH B PEATbHBIX TIpoIleccax W siBieHUsAX. | 'padukn
pEaJIbHBIX 3aBUCAMOCTEN.

Hauajia MaTeMaTH4eCKOI0 aHAIM3A

[TocnenoBarenpbHOCTH, CMOCOOBI  3aMaHus  TMOcaeAoBaTenbHOCTEH. Meton
MaTeMaTUYECKOH WHAYKIUMKA. MOHOTOHHBIE W OTPAHMUCHHBIC MOCICI0BATEILHOCTH.
HNctopus BO3HUKHOBEHUA MATEMAaTHYECKOrO0 aHAJIM3a KakK aHajin3a OCECKOHEYHO
MaJIbIX.

Apudmernueckas W reoMeTpUUeckas Mporpeccuu. beckoHeuHo yObIBaromIas
reoMmeTpuueckas mnporpeccus. CyMma O€CKOHEUHO YOBIBAIOIIEH TeOMETPHUYECKOM
MPOrpeccur. JIMHEWHBIH W 3KCNOHEHUHMANbHBIA pocT. Uncno e. dopMmyna CIOXKHBIX
MpoLEeHTOB. Mcnoib30BaHrue MPOrPecCUr AJIsl PEIICHUS peayibHbIX 3aAau MPUKIATHOTO
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Xapakrepa.

HemnpeproiBabie PpyHKIIMN ¥ uX cBoicTBA. Touku pa3pwiBa. ACHMNOTOTH TpaduKos
¢bynkmmii. CpoiicTBa (YHKIIMH HENMPEPHIBHBIX Ha OTpPe3ke. MeToa WHTEpBaJOB
JUTS pETIeHUST HEPABEHCTB. [ [puMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKITHIMA JIJIS1 PEIICHUS
3a1ad4.

[lepBas u BTOpas mpomsBoAHbie (yHKIMHA. OnpeacneHue, TEOMETPUUCCKUN H
(pm3mdecKuii CMBICT TPOU3BOIHON. YpaBHEHHE KacaTeIbHOM K TpaduKy (QyHKITHH.

[IponsBoansie snemenTapabix (yHkmmiA. [[pon3BogHas CyMMBbI, TPOW3BEACHHS,
JACTHOTO W KOMTIO3UITHH (hyHKITHA.

MHuoskecTBa M JIOTHKA
MHoXeCTBO, onepalii HajJ, MHOXXKECTBAMH M WX CBoMcTBa. /lnarpamMmmbl Ditnepa—
Benna. [IpumMeHeHHE TEOPETUKO-MHOXKECTBEHHOTO aIrmmapara i ONUCAHUS PEalbHbIX
MPOIIECCOB U ABJICHUM, MPH PEIICHNUH 33/1a4 U3 APYTUX YUCOHBIX MTPEIAMETOB.
Onpenenenue, TeopeMa, CBOWCTBO MAaTeMaTHYECKOr0 OOBEKTa, CIEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KJIACC

Yucsa v BoIYUCTIEHUSE

Harypanbsabie u nienbie uynucna. [IpuMeHeHne mpru3HaKoB JETMMOCTH TICJTBIX YHCET,
HanOospmui 06mui nenmmrens (nanee — HOJI) n Hammensinee odree kpaTHoe (manee —
HOK), ocrarkoB mo mMomysro, amroputMa EBKIWaa juisi pemieHWs 3a1ad B IEIBIX
quciax.

KomruiekcHple umciia. AnareOpandeckas W TPHTOHOMETpHYECKas (OpMBI 3aIlHCH
KOMITJIEKCHOTO Yuciaa. ApuMETHUECKHE ONepalud ¢ KOMIUICKCHBIMH YHCIaMHU.
HN3o00pakeHre KOMIUIEKCHBIX YMCE Ha KOOPAMHATHOM TuiockocTH. @opmyna Myaspa.

KOpHI/I Nn-OM CTECOCHHU M3 KOMILJICKCHOTO YMCJIA. HpI/IMeHeHI/Ie KOMILUICKCHBIX YHCCI
AJIA pCIICHUA (I)I/ISI/ILIGCKI/IX U rCOMCTPHUUCCKHX 3a/1a4.

YpaBHeHUS 1 HEPABEHCTBA

CuctemMa U COBOKYMHOCTh YPABHEHUH M HEPABEHCTB. PaBHOCWJIbHBIE CUCTEMBI U
CUCTEMBbI-CIIE/ICTBHS. PABHOCUIIbHBIE HEPABEHCTRA.

Ot06op KOpHEM TPATOHOMETPUYECKHUX YPaBHEHUH C MTOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuueCKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHHMS TIOKA3aTEIBHBIX U JIOTAPU(PMUICCKUX HEPABCHCTB.

OCHOBHBIE€ METO/Ibl PEIICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS CUCTEM M COBOKYMHOCTEH PalMOHAIbHBIX,
UPPAMOHAIBHBIX, TTOKA3ATENIHBIX U JIOTAaPU(MUUECKUX YPAaBHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MApaMETPaMHU.

[IpuMeHeHnE ypaBHEHHMH, CUCTEM M HEPABEHCTB K PEIICHUIO MATeMaTHYECKHUX
3a7a4 W 3a7a4 W3 PaA3JIMUHbIX 00JIaCTEd HAYKHM M PEAJbHON JKU3HU, UHTEPHpETaIus
MOJYUYCHHBIX PE3YJIbTATOB.



DyHKIUN U rpagukn

['padux xommoszummu  Qyskmmii. ['eomerpuyeckne oOpa3sl ypaBHCHUH U
HEPABEHCTB HAa KOOPIWHATHOM TUIOCKOCTH.

Tpuronomerpudeckre GyHKINA, WX CBOHCTBA U TpaduKy.

['padpuaeckmre MeToaBl pelieHrs YPaBHCHHUH W HEpaBeHCTB. [ paduueckue MeTo bl
pEIeHus 3a7a9 C mapaMeTpamMu.

Hcnonp3oBanne rTpadukoB  (PyHKIUHA 19 HCCIACAOBAHUS IPOIECCOB U
3aBUCUMOCTEH, KOTOPHbIE BO3HHUKAIOT TPH PENICHWH 337ad W3 APYTUX YUEOHBIX
MPEIMETOB U PEATBHOM KU3HU.

Hauana maTeMaTH4ecKoro aHajmsa

[IpumeHnenne TPOW3BOMHON K WCCIeqOBaHUIO (DYHKIMA HA MOHOTOHHOCTH H
skcTpeMyMbl. Haxoxaenwe HamOOBIIETO W HAWMCEHBINETO 3HAYCHWIN HEMPEPHIBHOMN
(hyHKIIMHA HA OTPE3KE.

[IpuMeHeHHe TPON3BOTHOM I HAX0K/ICHUS HAMTYYIIero PEIICHUS B TIPUKIIATHBIX
3aa4ax, Juisl ONMPEICTICHUS CKOPOCTH M YCKOPEHUS MPOTIECca, 3a1aHHOTO (hOPMYJIOH HITH
rpadukom.

[leppooOpa3Hasi, OCHOBHOE CBOWCTBO IiepBooOpa3HbiXx. IlepBooOpaszHbie
aneMeHTapHbIX QyHkIwii. [IpaBuira HaxoXaeHUS TTEPBOOOPA3HBIX.

WUnrerpan. ['eomeTpuuecknii CMBICT WHTETpaja. BBIYUCIICHWE OMPEASIEHHOTO
uHTerpajia no ¢popmyie Herorona—JleiOauma.

[Ipumenenne wHTErpajIa A HAXOXKACHUS TUIOMAACH TIOCKUX (UTYp U 00BEMOB
r€OMETPUYECKHX TEIT.

[Ipumepb  pemenuii  audpepeHIMANbHEIX  ypaBHEHHH. MaTeMaTHUECKOe
MOJICITMPOBAHUE PEATTHHBIX TIPOIIECCOB C MOMOMIBIO AU (hEePEHITHANTBHBIX YPAaBHCHUH.

IHPEAMETHBIE PE3YJIBTATbBI

K koniy o0yuenus B 10 kjaacce 00yyaronuiics MOJYyUNT CIACIYIONINAE MPEIMETHBIC
PE3YNBTATHI TTO OTACTBHBIM TeMaM (eaepanbHoi padoueii mporpaMMbl yaeOHOTO Kypca
«Anre0Opa 1 HavyaJla MaTeMaTUYECKOTO aHAJIA3A:

Yucsia 1 BBIYUCICHUS:

CBOOOJHO OMNEpPUPOBATh TMOHATUSAMHU: PALMOHAIBHOEC UHCIO, OECKOHEUHad
nepuoandeckas ApoOb, MPOLICHTHI, UPPALIMOHAIILHOE YMCII0, MHOKECTBA PALIMOHAJIBHBIX
Y ICUCTBUTENBHBIX YUCET, MOYJIb JCHCTBUTEIIBHOTO YUCIIA,

MPUMEHSATH TPOOU W MPOLEHTHI JIJIsi PELICHUS MPUKIAIHBIX 337a4 U3 pa3IudyHbIX
OTpaciiell 3HAHUU U PEATIbHOM JKU3HU,

MPUMEHATh NPUOJMKEHHBIC BBIYMCIICHUS, MPAaBUa OKPYIJICHUS, MNPUKUIKY U
OLICHKY Pe3yJibTaTa BBIYUCIICHUN,

CBOOOJHO OMEPUPOBATH MOHATUEM: CTEMEHB C IEIbIM MOKA3aTEIEM, UCI0JIb30BATh
MOAXOAATIYI0 (hOPMY 3aMUCH ACHCTBUTEITLHBIX YACEIT IS PEIICHUS IPAKTHICCKUX 32,124
Y MPEACTABJICHUS TAHHBIX,



CBOOOJTHO OMEPUPOBATH TOHATHEM: apU(PMETHUCCKUNA KOPEHb HATypaIbHON
CTETICHH,

CBOOOTHO OMEPUPOBATH TOHATHEM: CTEMEHb C PAIlMOHAJBHBIM TIOKA3aTeJIeM,

CBOOOHO OTIEPUPOBATH MMOHATHAMH: JIOTAPU(DM UHCIIA, TECATUIHBIE U HATYPATHHBIE
Jorapudmer;

CBOOOTHO OTEPUPOBATH TMOHATHAMH. CHHYC, KOCHHYC, TaHTEHC, KOTAHTEHC
YUCJIOBOT'O apTyMEHTA,

OTIEpPUPOBATh TOHATHAMH. APKCHUHYC, aPKKOCHHYC W apKTaHTCHC YHCJIOBOTO
apTyMEHTa.

YpaBHeHUS 1 HEPABEHCTBA:

CBOOOJHO OMNEpPUPOBATh TMOHATHUSAMH: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUA U YPABHEHUA-CIICICTBUSA, PABHOCUIIbHBIE HEPABEHCTBA,

MPUMEHATH PA3JIMYHBIE METO/Ibl PELIEHUS PALIMOHAJIbHBIX U JPOOHO-PAIMOHATBHBIX
YPaBHEHUM, IPUMEHATh METOJI HUHTEPBAJIOB IS PELICHUA HEPABEHCTB;

CBOOOJHO OMNEpPUPOBATh MOHATHUSAMU: MHOTOYIEH OT OJHOW MEPEeMEHHOM,
MHOTOWICH C TENBIMHA KO3(pPHUITUEHTAMH, KOPHU MHOTOWICHA, TMPUMEHATH JCJICHUE
MHOTOYJIEHA HA MHOTOWJIEH C OCTaTKOM, Teopemy besy u teopemy Buera mia pemenus
3a1ad4;

CBOOOJHO OMNEPUPOBATh MOHATHUIMH. CHUCTEMA JIMHEHHBIX YpPaBHCHHM, MaTpHIIa,
OTIPEACIIUTEIIb MATPHUILIBI 2 X 2 U €r0 FT€OMETPUUECKUNM CMBICI, UCIIOJIb30BAaTh CBOMCTBA
ompeaenuTenia 2 X 2 IS BBIYMCJIEHWS €ro 3HAUYE€HWs, MNPUMEHATh ONPEACTUTENN
JUIA PELICHUS CHUCTEMBbl JIMHEWHBIX YPAaBHEHWW, MOJEIUPOBATH PEAJbHBIE CUTyalUU
C NOMOIIBID CHUCTEMBI JIMHEWHBIX YPABHEHWM, WCCIENOBATh IIOCTPOEHHBIE MOIEIHU
C IIOMOIIBIO MATPULL U ONPEAEIUTENEN, UHTEPIPETUPOBATH TTOJTYYEHHBIN PE3YJIbTAT,

UCIOJIb30BaTh CBOMCTBA ACUCTBUN ¢ KOPHAMMU JiA MPE0OPa30BaHUS BHIPAKECHUI;

BBITIOIHATh TPEOOPA30BAHUA UYMUCJIOBBIX BBIPAKEHUH, COAEPXKAIIMX CTEICHH
C PALIMOHAIBHBIM TTOKA3aTEJIEM,

HCIIOJIb30BATh CBOMCTBA JIoTapu(PMOB I mpeoOpa3oBaHus JIOTapu(PMUIESCKIX
BBIPAKECHUH,

CBOOOJHO OMEPUPOBATh MOHATHUSAMH: HWPPALUOHAIBHBIE, [OKA3aTeJIbHbIE U
JorapuMHUUECKHEe YpPaBHEHHS, HAXOJUTh WX PEHICHUA C TOMOIIBIO PaBHOCHIIBHBIX
MEPEXOA0B WIIM OCYLUECTBIIAA MPOBEPKY KOPHEM,

MPUMEHATH OCHOBHBIE TPUTOHOMETpHUECKUE (GopMyssl st mpeoOpa3oBaHUS
TPUTOHOMETPUUYECKHUX BBIPAKEHUH,

CBOOOJHO ONMEPUPOBATH MOHATHUEM: TPUTOHOMETPUUECKOE YPABHEHUE, MPUMEHSTh
HeoOxoauMbie (OPMYIIBI JUIS PEIICHUS OCHOBHBIX THUIOB TPUTOHOMETPHUECKHIX
YPaBHEHUM,

MOJIETUPOBATh PEAJIbHbIC CUTYyallMW Ha SI3bIKE ajreOpbl, COCTABJIATh BHIPAKCHHUS,
YPaBHEHMs, HEPABEHCTBA IO YCJIOBHUIO 33[auyd, HCCIENOBATb IOCTPOCHHBIE MOIEIU
C UCMOJIb30BAaHUEM annapara anreopsl.

DyHkuun u rpapukn:
CBOOOJTHO OIEPUPOBATh TOHATHAMH: (PyHKIMSA, CrocoObl 3agaHus (PyHKIHH,
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B3aUMHO oOpaTHbie (PyHKIMH, KOMIO3UIUsA (PyHKIMH, rpaduk (PYHKITHH, BHITIOTHATH
3JIeMEHTapHbBIE TTPeoOpa3oBaHus rpapuKoB HyHKITHIA,

CBOOOIHO OTIEPUPOBATH MOHATHAME: 00JIACTH OTMPEICIICHASI U MHOXKECTBO 3HAUCHUN
dbyHKIMn, HYH (PYHKITAH, TTPOMEKYTKHA 3HAKOTIOCTOSTHCTBA,

CBOOOTHO  OMEPUPOBATh TMOHATHUAMH. UYETHBIE ©W  HEUETHBIC  (PYHKIHH,

MEPUOINUECKHAE (PYHKITNH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAaKCUMYMBI H

MUHAMYMBI QyHKITHA, HAanOOIbIIIee M HAaMMEHBITICEe 3HAUCHUE (DYHKITMHA HA TPOMEKYTKE,

CBOOOTHO OMIEPUPOBATH OHATHAMU: CTETICHHAS (PYHKITHS C HATYPATbHBIM U TIETBIM
nmokazarenemM, Tpaduk CTENEHHOW (DYHKIMHM C HATypPaIbHBIM M TIEJIBIM TOKA3aTesIeM,
rpaduk KOpPHS n-OM CTEMEeHW Kak (YHKIUH OOpPaTHOM CTENEHHW C HATyPaJbHBIM
MOKa3aresem;

OTIEPUPOBATH MOHATHAMH: JTMHEHHAS, KBaApATUIHASA W APOOHO-TMHEHHAS (PYHKITHH,
BBITIOJTHATH 3JIEMEHTAPHOE UCCIICAOBAHNE U TTOCTPOSHNE WX rPaKOB;

CBOOOTHO OIEPUPOBATh TMOHATHAMH. TOKa3aTeabHas W Jjorapugpmudeckas
(hyHKIIMA, WX CBOWCTBA U TpadyKH, UCTIOTL30BATh MX rpauKu TS PEIICHAS YPABHEHUH

CBOOOTHO  OTEPHUPOBATH TOHATHSIMH. TPHUTOHOMETPHYECKAsT  OKPYXHOCTD,
OTIpeIeTICHUE TPUTOHOMETPHUECKUX (DYHKITHIA YMCIIOBOTO apTyMEHTA,

MCIOJTh30BaTh Tpaduku HyHKIWN IS UCCIICIOBAHUA TTPOIIECCOB W 3aBUCHMOCTEH
MPU PEIICHUW 33/1a4 W3 APYTHX yUeOHBIX MPEAMETOB W PEANbHOW KU3HH, BBHIPAXKATh
hopmyamMu 3aBUCUMOCTH MEXKTy BETMINHAMU,

Hauasia MaTeMaTHYECKOro aHaJIM3a:

CBOOOJTHO OMEpPUPOBATh TOHATHAMH. apupMETHUECKas MW T'eOMETpUUYECKas
nporpeccusi, OCCKOHEYHO YOBIBAIOIAd T€OMETPUUECKAs MPOTrPECcCHsi, JIMHCHHBIN U
AKCIIOHCHITUAJIFHBIA POCT, (opMysia CIOKHBIX TPOIECHTOB, WMETh TNPECTABJICHHUE
O KOHCTaHTE,

WCIIOJIb30BaTh TPOTPECCHH JUIA  PEIICHWUA PeajJbHBIX 3a4ad  MPUKIATHOTO
XapaKTepa,

CBOOOJHO OMNEPUPOBATh TOHATHSAMH: TOCJIEI0BATENILHOCTh, CHOCOOBI 3aJaHMA
MOCJICIOBATEIHHOCTEH, MOHOTOHHBIE ¥ OTPAHWMUYEHHBIE TIOCIEA0BATEIbHOCTH, TOHUMATh
OCHOBBI 3aPOXKJICHHSI MATEMATHUECKOTO aHAJTN3a KaK aHajn3a 0ECKOHETHO MaJTbiX;

CBOOOJHO OMEPHPOBATH TOHITHSAMH. HETPEPHIBHBIC (PYHKITMH, TOYKH Ppa3pbiBa
rpadmka GyHKIMH, aCHMNITOTH rpaduka PyHKITNH,

CBOOOTHO OIEpPUPOBATh MOHATAEM: (YHKIWA, HEMPEPhIBHAs Ha OTPeE3Ke,
MPUMEHATH CBOWCTBA HETIPEPHIBHBIX (DYHKITUH JUTS PEIICHUS 33134,

CBOOOTHO OTIEPUPOBATH TOHATHAMH. TIEPBas M BTOpas MPOW3BOAHBIC (DYyHKIIWH,
KacaTenbHas K rpaduky hyHKIHH,

BBIYHCIIATh TPOWU3BOIHBIE CYMMBI, TIPOU3BEACHMS, YaCTHOTO W KOMIIO3HUIIAN JIBYX
(hyHKIMIA, 3HATh IPOU3BOIHBIE IEMEHTAPHBIX (DYHKITHIA,

HCITIOJTh30BATh TEOMETPUUCCKHUA W (PU3HUECKHUIA CMBICIT TPOU3BOAHON ISl PEIICHUAS
3a/1ay.

MHoXKecTBA U JIOTHKA:
CBOOOJIHO OINEPHUPOBATh MOHATHAMM. MHOXXECTBO, OMEPAIMU HAJl MHOXECTBAMH,
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WCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar I ONMHUCAHUA PEATbHBIX
MPOLIECCOB U SIBJICHUM, MPU PEIIEHUU 33/1a4 U3 IPYTUX YUEOHbBIX MPEIMETOB;

CBOOOJHO OINEpPUPOBATh MOHATUSAMHU. OINPEACIICHUE, TEOpeMa, YpaBHECHHE-
CJIEJICTBHUE, CBOMCTBO MATEMAaTUYECKOTr0 OOBEKTA, JI0KA3aTEIbCTBO, PABHOCHJIbHBIC
YPABHEHHS U HEPABEHCTBA.

K koniy o0yuenus B 11 kjaacce 00ydaronuiics MOJYyUNT CICTYIOINAE MPEIMETHbBIC
PE3YNBTATHI TIO OTACTBHBIM TeMaM (penepanbHON paboueii mporpaMMbl yueOHOTO Kypca
«Anre0Opa 1 HavyaJla MaTeMaTUYECKOTO aHAJIA3A:

Yucsia 1 BBIYUCICHUS:

CBOOOJHO OMNEpPUPOBATh MOHATUSAMHU: HATYPAJIbHOE W LIEJIOE€ YMCII0, MHOXKECTBA
HATypaJIbHBIX U LEIBIX YUCEN, UCTIOIb30BaTh MPU3HAKH ACIUMOCTH 1enbix uucen, HOJJ
n HOK HatypanbHbIX yncen AJid peuieHus 3a1a4, MPUMEHATh aJroput™ EBknuna;

CBOOOHO OMEPUPOBATh MOHATUEM OCTATKa MO MOJYJIIO, 3alIUChIBATh HATYPAJIbHbBIC
YHUCJIa B PA3JIMYHBIX TO3UIMOHHBIX CHCTEMAX CUUCIICHUS,

CBOOOJHO OMNEPUPOBATh TMOHATHUSAMH: KOMIUIEKCHOE€ UHMCJIO U  MHOXKECTBO
KOMIUIEKCHBIX YHUCEJ, MPEACTABIATh KOMIUICKCHBIE 4YHCIa B aJireOpanyeckol Hu
TPUTOHOMETPUUECKON (opme, BBHITIONHATH apU(PMETHUECCKHE OIeparud C HAMH W
n300pakaTh HA KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUS 1 HEPABEHCTBA:

CBOOOJHO OMNEPUPOBATH TMOHATUSAMHU. UPPALMOHAIbHBIC, TMOKA3aTEIbHbIE H
JorapuMHUUECKre HEPABEHCTBA, HAXOJAUTh WX PEIICHUS C MOMOIIBIO PaBHOCHIIBHBIX
IIEPEXO/IOB;

OCYILECTBJIATH OTOOP KOPHEH NPU PELICHUHA TPUTOHOMETPUUECKOTO YPAaBHEHHUS,

CBOOOJHO ONEPUPOBATH MOHATUEM TPUTOHOMETPUIECKOE HEPABEHCTBO, MPUMEHATH
HeoOXxoauMbie (HOPMYJIBl JJIA  PEIIEHUS OCHOBHBIX THWITOB TPUTOHOMETPHUUCCKUX
HEPABEHCTB,

CBOOOJHO OMEPUPOBATh MOHATUSAMHU. CUCTEMA M COBOKYMHOCTh YPaBHECHHHA U
HEPABCHCTB, PABHOCWJIBHBIE CHCTEMBI M CHUCTEMBI-CICACTBUA, HAXOAWTh PEIICHUA
CUCTEMBI W COBOKYIHOCTEH PaUMOHAIBHBIX, WPPAUAOHAIBHBIX, MOKA3aTECJIbHBIX U
JorapuMHUUECKUX YpaBHEHUH U HEPABEHCTB,

pemarh paruoHAIbHBIE, UPPAIMOHAIBHBIC, TTOKA3aTeNbHbIE, JOoTapu(MUIECKUE 1
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COACPIKAIME MOLYJIU U MTAPAMETPHI,;

MPUMEHSATH Tpaduueckre METOIbI UTA PEIICHUS YPAaBHCHUN W HEPABEHCTB, a TAKKE
3a7a4 C MapaMmeTpamu,

MOJIETUPOBATh PEAJIbHbIC CUTYyallud Ha SI3bIKE ajreOpbl, COCTABIISITh BHIPAKCHMUS,
YPaBHEHUA, HEPABEHCTBA M KX CUCTEMBI T10 YCJIOBHIO 3a/1a4U, UCCIEI0BATh TOCTPOEHHBIE
MOJIEIM C HCIOJb30BAHUEM ammapara ajareOpbl, HHTEPNPETUPOBATH MMOJYUCHHBIH
pe3ymbTar.

DyHkuun u rpapukn:
CTpOUTh Tpaduku KOMMOZUIMH (PYHKIUHA ¢ TOMOIIBIO  AJIEMEHTApPHOTO
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WCCIICTIOBAHMS M CBOMCTB KOMIO3HUITUHN ABYX (DyHKITHIA,
CTPOUTh TEOMETPHUUECCKHE OOpa3bl YpPaBHECHWH W HEPABEHCTB HA KOOPAWHATHOW
MJI0CKOCTH;
CBOOOJHO OMEPUPOBATH TOHATHAMH. TPAPUKHA TPUTOHOMETPUUCCKUX (DYHKIIHIA,
MPUMEHATH (PYHKITHH TS MOACITUPOBAHUS M HCCIICOBAHUS PEAJTbHBIX TIPOIIECCOB.

Hauana maTeMaTH4ecKoro aHan3a:

MCIIOJTh30BATh MPOU3BOTHYIO ISl MCCIEMOBAaHUA (DYHKIIMA HA MOHOTOHHOCTH H
AKCTPEMYMBI,

HaXOJUTh HAWOONbIIEE W HAWMEHBINCE 3HAUCHUA (QYHKIWH HEMPEPHIBHON
Ha OTPE3KE;

WCIIOJIb30BAaTh ~ MPOW3BOJHYIO  JUISl  HAaXOXICHWA  HAWJIYdIeTo  PEIICHUS
B TIPHUKJIAJAHBIX, B TOM YHCJIE COIMAIbHO-YKOHOMHWYECKHX, 3a7a4uax, Ui OMPEASICHUS
CKOPOCTH ¥ YCKOPEHHUS TIPOIECca, 3aJaHHOTO (hOpMYJION WiTh Tpadukom;

CBOOOTHO OTIEPUPOBATH TOHATHAMH:. TIEPBOOOpa3HAas, ONMPEACTEHHBIN HHTETPAI,
HAXOJIUTh MIEPBOOOPA3HEIE TIEMEHTAPHBIX (DYHKITAN U BBIYUCIIATH HATETPAN IO (hopMyIie
Hrrorona-Jleibnunna;

HaXOIUTh TUIOMIAH THIOCKUX (PUTYP U 0OBEMBI TEJT C TOMOIIBIO HHTETPAJIA;

UMETh TPEACTABJCHUE O MaTEMaTHUYECKOM MOJCIMPOBAHUM Ha TPUMEPE
coctasyieaus nudhepeHITMATBHBIX YPAaBHCHHIA,

pemarh TMPUKIAIHBIC 3a7aud, B TOM YHCJIE CONHUATHLHO-3KOHOMHYECKOTO U
(pm3rUecKoTo XapakTepa, CpeACTBAMA MaTEeMAaTHUECKOTO aHAJTH3A.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJJACC
HasBanue paszznena (TeMbl) Konugectso DIEKTPOHHEBIE 00pa30BaTEIbHBIE PECYPCHI
JacoB
MHoXkecTBO AeliCTBUTEIBHBIX YUCEIL 24 https://resh.edu.ru/subject/lesson/4730/start/ 149073/
MtuorouieHsl. ParuoHaibHble YPaBHEHUS U https://resh.edu.ru/subject/lesson/5298/start/326969/
HepaBeHcTBa. CHCTEMBI JIMHEHHBIX YpaBHEHUH https://resh.edu.ru/subject/lesson/4931/start/127796/
Oyukim u rpaduky. CteneHHas GyHKIAS ¢ 12 https://resh.edu.ru/subject/lesson/5540/start/327000/
[ENBIM TToKa3aTelIeM https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/6124/start/38970/
ApndmMeTniecKnii KOpeHb n-oi cTereHd. 15 https://resh.edu.ru/subject/lesson/4729/start/159013/
HppanuonanbHeie YpaBHCHHU https://resh.edu.ru/subject/lesson/5498/start/272542/
[Nokazarensuas ¢pyuknus. [lokazaTensHble 10 https://resh.edu.ru/subject/lesson/3841/start/225573/
ypaBHEHHsI https://resh.edu.ru/subject/lesson/5627/start/159321/
Jlorapudmriraeckas ¢pyuknums. Jlorapudmirieckne 18 https://resh.edu.ru/subject/lesson/5753/start/272574/
YpaBHEHHSA https://resh.edu.ru/subject/lesson/4732/start/198842/
TpuronoMeTprUecKre BEIpaXKEeHU U YPABHEHUS 22 https://resh.edu.ru/subject/lesson/4733/start/199150/
https://resh.edu.ru/subject/lesson/6317/start/199681/
IlocnenoBaTelbHOCTH U IPOTPECCHT 10 https://resh.edu.ru/subject/lesson/4921/start/200887/
https://resh.edu.ru/subject/lesson/3932/start/327093/
HenpepsiBable ¢pynknmn. I Iponssoanas 20 https://resh.edu.ru/subject/lesson/6112/start/200949/
https://resh.edu.ru/subject/lesson/4923/start/200980/
[ToBTopenue, 0600IIEHIE,CUCTEMATH3AITUS 5 https://resh.edu.ru/subject/lesson/3954/start/201011/
3HAHUH
OBHIEE KOJIMYECTBO YACOB IIO 136

ITPOTPAMME




11 KJIACC

ITPOT'PAMME

HasBanue paszznena (TeMbl) KommaecTBo DIEKTPOHHBIE 00Pa30BaTEIBHEIE PECYPCH
qacoB
VccneoBatue (yHKIHH ¢ IOMOIIBIO 29 https://resh.edu.ru/subject/lesson/6115/start/36346/
IPOM3BOHOI https://resh.edu.ru/subject/lesson/6116/start/273928/
TepBOOGDA3HAS 1 HETCIDAL 1 https://resh.edu.ru/subject/lesson/4924/start/225713/
p p P https://resh.edu.ru/subject/lesson/6117/start/225775/
'paMKH TPHIOHOMETPHIECKHX (hy HKITHIA. 14 https://resh.edu.ru/subject/lesson/6111/start/200545/
TpPHrOHOMETPHICCKIE HEPABCHCTBA https://resh.edu.ru/subject/lesson/4738/start/200420/
VppanuoHaIbHbie, TOKa3aTebHbIE 1 24 https://resh.edu.ru/subject/lesson/5569/start/159263/
JTOTApU(MITIECKHE HepaBeHCTBA https://resh.edu.ru/subject/lesson/4731/start/159352/
https://resh.edu.ru/subject/lesson/3852/start/199119/
O T —— 10 https://resh.edu.ru/subject/lesson/4115/start/149105/
https://resh.edu.ru/subject/lesson/4103/start/38536/
HatypallbHbIE 1 Tebie THeia 10 https://resh.edu.ru/subject/lesson/4730/start/149073/
CHCTeMBI PalMOHAIBHEIX, HPPATHOHATBHBIX 12 https://resh.edu.ru/subject/lesson/6123/start/149198/
[IoKa3aTeILHEIX | IOrapHMIISCKIX YPABHEHIH https://resh.edu.ru/subject/lesson/4155/start/38784/
TToBTopeHHe, 0606IIeHIE, CHETEMATH3ATHA 16 https://resh.edu.ru/subject/lesson/4324/start/199618/
3HaHui
OBIEE KOJIMYECTBO YACOBIIO 136




PABOYAS ITPOT'PAMMA YUEGHOI'O KYPCA
«JTEOMETPUS»

Ha uzydenue yuebHoro kypca «I'eomeTpusi» Ha yriyOJE€HHOM YPOBHE OTBOJUTCA
204 gaca: 8 10 xmacce — 102 uwaca (3 waca B Hememo), B 11 wmacce — 102 wgaca
(3 gaca B HEACITIO).

COIEP KAHUE ObYYEHUA

10 KVIACC

IIpsimMble ¥ JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATUSA cTepeomeTpuu. Touka, mpsMas, MJIOCKOCTh, MPOCTPAHCTRO.
[ToHaTHE 00 aKCMOMATUUECKOM MOCTPOEHUU CTEPEOMETPHUM. AKCUOMbI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX.

B3zaumMHOEe pacronokeHne TOpsAMBIX B MPOCTPAHCTBE.  IMEPECEKAOIIMECH,
MApAJUICIIbHBIE U CKPEIIUBAKOIIMECs NpAMble. [I[pU3HAKW CKPEIIMBAOIINAXCS MPAMBIX.
[TapanienbHOCTh MPAMBIX W TJIOCKOCTEH B MNPOCTPAHCTBE. MAPAJIICIBHBIC MPAMbBIC
B MPOCTPAHCTBE, MAPALICIIBHOCTD TPEX MPSAMBIX, MAPAIUICTIBHOCTD MPAMOM U TIJIOCKOCTH.
[lapamiensHOe W TEHTPABHOE TMPOCKTUPOBaHHWE, M300pakenue ¢uryp. OCHOBHBIC
CBOMCTBA TapajlIeIbBHOTO MpoeKTupoBaHus. M3o0paxkenue duryp B mapauieIbHOM
MPOSKUMH. YTJBl € COHANPaBIICHHBIMA CTOPOHAMH, YIOJ MEXAYy NPSAMBIMHA
B mpocTpaHcTBe. [lapamnenbHOCTh MIIOCKOCTEN: MapajulebHbIE MIOCKOCTH, CBOMCTBA
napajuIeIbHBIX TIOCKOCTEH. [IpocTelimue mpocTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH:
TETPa’Ap, NapAJUICIICIUIIE, MOCTPOCHUE CECUCHUM.

[lepneHauKyIApHOCTE MPSAMOM W TJIOCKOCTH. MNEPINECHAMKYISPHBIE TPSMBIC
B MPOCTPAHCTBE, MPAMBIC MAPAJUICTBHBIE U MEPIECHANKYJISAPHBIE K MIIOCKOCTH, MPU3HAK
NEPIEHANKYJIAPHOCTH NMPAMON M IUIOCKOCTH, TEOPEMa O MPAMOU IEPHEHAUKYIIAPHON
miaockocTd. OpToroHajgbHOe mpoekTUpoBaHue. [leprneHAMKYNSAp Y HAKJIOHHBIE:
PACCTOSTHAE OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT MPAMOMN A0 TIOCKOCTH, TPOCKIUS
urypsi Ha TJTOCKOCTS. [lepnen MKy IpHOCTH TJTOCKOCTEMN: MPU3HAK
MEPNEHANKYJIIPHOCTHU IBYX INTIOCKOCTEHN. TeopeMa 0 TpéX NePNeHANKYIAPaX.

Yrael B IPOCTPAHCTBE. YTOJ MEXKAY MPSIMON M MJIOCKOCTBIO, IBYTPAHHBIA YTOJ,
JIMHEHHBIA yroj ABYTPaHHOTO yrjia. TpéXrpaHHbld U MHOTOrpaHHbie yriibl. CBOWCTBA
IJIOCKUX VYIJIOB MHOTOrpaHHOro yrja. (CBoHCTBa IUIOCKMX M JBYTPAHHBIX YTJIOB
TPEXTPAHHOrO yriia. TeopemMbl KOCHHYCOB U CHHYCOB ISl TPEXTPAHHOTO YIJIa.

MHororpaHHuKu
Buibl MHOTOTpaHHUKOB, pa3BEPTKA MHOTOTpaHHKKA. [Ipu3ma: n-yrosibHas npusma,
npsMass W HAKJIOHHAd TMpu3Mbl, OOKOBas W TMOJIHAs TOBEPXHOCTh TMPHU3MBI.
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[Tapannenenuren, NpsAMOYTOJIbHBIA NapajuICICIUNE U €ro CBocTBa. KpaTualime nyTi
Ha TOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHCTBEHHas Teopema
[Tudaropa. [lupamuga: n-yrojpHas nMupamMuja, MPAaBHJIbHAS W YCECUEHHAS TTHPAMUJIbI.
CsoiictBa pébep u OOKOBBIX TpaHEW TpaBWIbHOW mnupamMuabl. [IpaBuUsibHbBIC
MHOTOTPAaHHHWKH. TpPaBWIbHAA TMpPHU3MAa W TMPABWIbHASA NUpPaMHAa, TMPABUJIbHAS
TPEyrojibHas NUpaMuaa U MPaBUIbHBIN TeTpasap, KyO. [IpencraBieHne o mpaBUIIbHBIX
MHOTI'OTPAaHHUKAX: OKTa3p, JOJAECKAdAP U UKOCAIP.

BriuncrieHne 37€MEHTOB MHOTOTPAHHMKOB: pEOpa, auaroHanu, yribl. [Lnomans
OOKOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTU MPAMOM MPU3MBI, IJIOIIaAb OCHOBAHUM,

TeopeMa 0 OOKOBOM MOBEPXHOCTH MPAMOM npu3Mbl. [1no1mmaas 00koBOH MOBEPXHOCTH U
MOBEPXHOCTH MPABWIBHOW MUPAMU/IBI, TEOPEMA O TIOMIAAN YCECUEHHOW TUPAMUIBI.

CuMMeTpus B MPOCTPAHCTBE.  DJIEMEHTHl  CHUMMETPHUH  TPABUIBHBIX
MHOTOTpaHHMKOB. CHMMETpHs B  TIPaBHJIBHOM  MHOTOTPAHHUKE. CHMMETPHS
napajuiejienuIie[a, CHUMMETPUA TPABWJIbHBIX IIPU3M, CHMMETPHUS TPABHIBHOU
MMHUPAMHUIBI.

BekTopbl 1 KOOPAUHATHI B NPOCTPAHCTBE

[ToHATHS: BEKTOP B MPOCTPAHCTBE, HYJICBOW BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPbl KOJUIMHEAPHbBIC, COHAIMPABJICHHBIE W TPOTUBOMOJIOXKHO HAMpPaBJICHHBIC
BEKTOPbl. PaBeHCTBO BEKTOpPOB. JIeHCTBUA C BEKTOPAMH: CJIOKCHHUE W BBIUUTAHUE
BEKTOPOB, CYMMa HECKOJBKUX BEKTOPOB, YMHOXXCHHE BEKTopa Ha uucio. CpolicTBa
CJI0KEeHHS BEKTOpOB. CBOMCTBA YMHOXKEHHS BEKTOPA HA yuciio. [loHATHE KOMIUTaHAPHbBIE
BeKTOphl. lIpu3Hak koMIiaHapHOCTH TpEX BekTOpoB. [IpaBuno napaienenunena.
Teopema 0 pa3ioKeHUH BEKTOpa MO TPEM HEKOMIUTAHAPHBIM BeKTOpaM. [IpsmoyronbsHas
cucremMa koopauHat B mpocTpaHcTBe. Koopaunatel BekTopa. CBA3b  MEXIY
KOOpPAMHATaMH BEKTOpPA U KOOPJMHATAMM TOUEK. YTOJ MEXAY BekTopamu. CKaJsIpHOE
MPOU3BEJCHUE BEKTOPOB.

11 KJIACC

Tesa BpameHust

[ToHsATHSA: TUIMHAPHUYIECKAA TOBEPXHOCTH, KOHUYECKas MOBEPXHOCTh, cheprueckas
MOBEPXHOCTh, oOOpa3ywoiue TnoBepxHocTedl. Tena BpallleHWs: UWIMHAP, KOHYC,
yCeuéHHBIH KOHYC, cepa, map. BzammnHoe pacnosokeHue cdepsl M IUIOCKOCTH,
KacaTesbHasA MIOCKOCTh K cepe. M300pakeHune Ten BpalleHus Ha MI0cKocTH. Pa3BépTka
nuIuHApPa U konyca. CumMeTpust cepsl u mapa.

O61eM. OcHoBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00bEME MPAMOYTOJBHOTO
napajuienienunena u cieacrsua u3 He€. OObEM NpsAMON M HAKIIOHHOW MPU3MBI,
HWJIMH]IPA, TUpaMuibl U KoHyca. O0BEM 11apa U 1IapoOBOTO CETMEHTA.

KomOuHanuu Ten BpailleHUs: © MHOTOTpaHHUKOB. [Ipu3Ma, BnucaHHad B LUIUHID,
onuvcaHHas okoJio unuHApa. [lepeceuenne cdepsl u mapa ¢ mockoctbio. Kacanue miapa
U cdepsl TWIOCKOCTHIO. [loHATHEe MHOTOTpaHHWKA, OMMCAHHOTO OKOJIO chephl, chepsl,
BMNUCAHHOW B MHOTOT'PAHHUK WK TEJIO BPAIICHUA.
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[1omaas MOBepXHOCTH IWIMHAPA, KOHYCA, TUIOaab cdeprl u e€ yacteit. [logodue
B mpocTpancTtBe. OTHOIMEHHE 00BEMOB, TUIOMAACH MOBEPXHOCTEW MOMOOHBIX (HUTYD.
[IpeoOpazoBanne  momoOus, romoTeTHd.  PemieHne 3amad Ha  TUIOCKOCTH
C UCTIOJTb30BAHUEM CTEPEOMETPHUUCCKUX METO/IOB.

[TocTpoenne cedeHWidi MHOTOTPAHHWKOB W TEJ BPAIICHHS. CCUCHUA NHAJIUHIAPA
(mapayiebHO ¥ IEPIICHAUKYJIIPHO OCH ), CEUCHUS KOHYCa (TTapajiyIeIbHOS OCHOBAHUIO U
MPOXO/ISIIEE YepPe3 BEPINUHY), CEUSHHUS IMapa, METOJbI TIOCTPOCHUS CEUCHHM: METOJ
CJICIOB, METO/ BHYTPEHHETO MPOSKTAPOBAHUS, METOJT IEPEHOCA CEKYITIEH TITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B NPOCTPAHCTBE

Bekropel B mpoctpanctBe. Onepanuu HaJl BEKTOpamMu. BeKTOpHOE yMHOMXKEHHE
BEKTOpPOB. CBONCTBA BEKTOPHOTO YMHOKEHHUs. [IpAMOyroJjibHas cucTeMa KOOpAMHAT
B poctpancTBe. Koopaunate! BekTopa. Pasznosxkenue Bekropa no 6azucy. KoopauHatHo-
BEKTOPHBIM METO/ MPU PELICHUHA T'€OMETPUUECKUX 3a/1a4.

JIBUKeHNs1 B MPOCTPAHCTBE

JIBokeHns mpoctpadcTBa. OTrobpakenus. J[BrkeHUs v paBeHCTBO ¢uryp. Odmue
CBOHMCTBA JBMXKCHWH. Buabl JIBWXKEHWN: NapajyieIbHbIA TEPEHOC, [EHTPpajbHAsA
CHUMMETpHUs, 3€pKalibHAas CHMMETPHUS, IMOBOPOT BOKpYyr mnpsmoi. IIpeoOpazoBanus
nopoous. [Ipsamas u cdepa Diinepa.

IHPEAMETHBIE PE3YJIBTATDBI

K koniy 10 knacca oOy4aronuicss HayqYuTCs:

CBOOO/IHO OMIEPUPOBATh OCHOBHBIMH MOHATHUSIMHU CTEPEOMETPHUH TIPH PEIICHUN
3a71a4 ¥ MPOBEJACHUM MAaTeMaTHUUECKUX PACCYKICHHUH;

MPUMEHATh aKCHOMBl CTEPEOMETPHM M CJICJACTBHUA W3 HUX MPH PEIICHUH
r€OMETPUYECKUX 3a/1a4;

KITacCU(pUIIMPOBATh B3aUMHOE PACHOJIOKCHHE TPSAMBIX B IPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPAMBIX U INIOCKOCTEH B MMPOCTPAHCTRE,

CBOOOJIHO OMEPHPOBATh MOHATHSAMH, CBI3aHHBIMHU C yrjlaMH B MPOCTPAHCTBE:
MEX Ty TPAMBIMHA B IPOCTPAHCTBE, MEKAY MPSAMOM M TIJIOCKOCTHIO;

CBOOOIHO OTIEPUPOBATH MOHATUAMHU, CBA3aHHBIMU C MHOTOTPAaHHHUKAMH,

CBOOOJHO pacmo3HaBaTh OCHOBHBIC BWBI MHOTOTPAHHHMKOB (IIPHU3Ma, TTUPaMHA,
MPSMOYTOJIBHBIN TIapaiyienenune, Ky0);

KITacCU(DUIMPOBATh MHOTOTPAHHUKH, BEIOMPAs OCHOBAHUS JIS KiacCH(pHUKAITIH,

CBOOOJIHO ONMEPUPOBATH MOHITHAMH, CBA3AHHBIMH C CEUCHHMEM MHOTOTPAHHHKOB
MJIOCKOCTHIO;

BBITIOJTHATH TapaICIbHOE, IICHTPAIbHOE U OPTOTOHAIIBHOE IPOCSKTUPOBAHKE (PHUTYP
Ha IJIOCKOCTD, BBHIMOJIHATHh N300pakeHUs (PUTYP HA TUIOCKOCTH;

CTPOUTHh CEUCHHWS MHOTOTPAHHUKOB PA3IMUHBIMH METOJAMH, BBIMOJHITh
(BBIHOCHBIE) TUTOCKHME YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP: BHI CBEPXY,
cOOKYy, CHHU3Y;

BBIUKCIIATh TUIOMIAAA TOBEPXHOCTEH MHOTOTPAHHHUKOB (TMpU3Ma, THPAMHJA),
TCOMETPHUCCKHX TEJ C MPHUMEHEHHEM (DOPMYIT;
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CBOOOHO OINEpPUPOBATH MOHATHUSAMH: CUMMETPHUS B MPOCTPAHCTBE, ILIEHTP, OCh
¥ TJIOCKOCTh CHMMETPHH, TIEHTP, OCh U TWIOCKOCTh CHMMETPHH (DUTYPHI,

CBOOOJHO  OMEpPUPOBATh  MMOHATHUSAMH, COOTBETCTBYIOIIMMHU  BEKTOpaM |
KOOpJIMHATaM B MTPOCTPAHCTBE,

BBINOJIHATH JCUCTBUS HAJl BEKTOPaMHU,

pelarh 3aJa4M Ha JA0KA3aTeIbCTBO MATEMATUUYECKUX OTHOIICHUN M HAXO0XKICHUE
F€OMETPUYECKUX  BEJIMYHMH, TMPUMEHAS  HW3BECTHBIE METOABl TPU  PEIICHUU
MAaTEMATUYECKUX 33/1a4 MOBBIIIIEHHOTO W BBICOKOTO YPOBHS CJI0KHOCTH,

MPUMEHATh  OPOCTEHINME  TPOTPAMMHBIE  CPEACTBA W DJIECKTPOHHO-
KOMMYHHKALIMOHHBIE CHCTEMBI MPH PEIICHUU CTEPEOMETPUUYECKUX 3a1a4,

W3BJICKATh, npeoOpa3oOBbIBATH u WHTEPIPETUPOBATH uHdOpMaIio
0 TIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYypax, MPEACTABIICHHYIO Ha YepTekKax M
PHUCYHKAX;

MMPUMEHATH TIOJYUYCHHBIC 3HAHHWS HA NPAKTUKE. CPAaBHUBATh W AHAJIM3UPOBATH
PEAIbHBIE CHUTYAI[MH, TPUMEHATh W3YUYCHHBIC MOHATHSA B MPOLECCE MOUCKA PEIICHUS
MaTeMaTHYeCKH ChOpPMYTUPOBAHHOM TTPOOIIEMBI, MOJCITUPOBATH PEANTBHBIC CUTYaIlH Ha
A3BIKE TEOMETPUM, HCCIENO0BATh IOCTPOEHHBIE MOJEIM C  HCNOJb30BAHUEM
r€OMETPUUECKUX MOHATHUHN U TEOPEM, anmnapaTa ajareOphbl, peiiaTh MPaKTUUECKUE 3a0auH,
CBS3aHHBIE C HAXOKICHUEM I€OMETPUUYECKUX BEJIMUNH,

UMETh MPEACTABICHUSA 00 OCHOBHBIX 3Talax Pa3BUTUSA F€OMETPUU KaK COCTABHOM
gacTh (PyHTaMEHTA PAa3BUTHS TEXHOJIOTHH.

K koniy 11 kmacca oOyyaronuicss HayqYnuTCs:

CBOOOJIHO ONIEPUPOBATH MOHATHSAMH, CBI3aHHBIMY C IIATHHAPHUSCKON, KOHHIECKOM
1 chepruiecKoit TOBEPXHOCTSAMHU, OOBACHATH CIIOCOOBI TIOTYUCHHS;

OTIEPHPOBATH OHATHSAMH, CBA3aHHBIMHU C TSJIAMH BPAIICHHS: ITMITHHIAPOM, KOHYCOM,
chepoii u mapom;

pacrmo3HaBaTh TeNa BpalieHus (IWIAHIP, KOHYC, cdepa 1 map) u 0ObIACHATD
CIOCOObI MOJTYUCHHUS TE BPAICHUA,

KITacCU(DUITMPOBATh B3aMMHOE PaCHOJIOKEHHE ¢hephl M INIOCKOCTH;

BBIUHCIIATh BEJTUYMHBI JICMEHTOB MHOTOTPAHHUKOB M TEJl BpAlICHHS, 0ObEMBI U
TJIOMIAIN TIOBEPXHOCTEH MHOTOTPAHHWKOB M TEJ BpAICHUS, TEOMETPUUCCKUX Tl
C IpUMEHEHHEM (POpMYT;

CBOOOJIHO OTIEPUPOBATH MOHATHSAMH, CBA3aHHBIMK ¢ KOMOWHAIMSAMH TEJT BPAIICHUS
¥ MHOTOTPAHHWKOB. MHOTOTPaHHHK, BITUCAHHBIA B chepy W ONMUCAHHBIA OKOJIO CEPHI,
cdepa, BMcaHHas B MHOTOTPAHHUK HJTH TEJIO BPAITICHHS,

BBIYHCIIATh COOTHOIICHHS MEXIYy IUIOMAIIMH TOBEPXHOCTEH H  0oO0BEMaMu
MOA0OHBIX TEI;

n300paxkaTh HM3ydaeMbie (DUTYDPBI, BBHIMOJHITH (BBIHOCHBIC) ITUIOCKHE YCPTEXKH
W3 PHCYHKOB MPOCTHIX OOBEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CCUCHUS
TEJI BPAIICHHUS,

W3BJIEKaTh,  WHTEPIPETHPOBATH 17} mpeoOpa3oBHIBATh uHdopMaIio

O TIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYypax, MPEACTABIICHHYIO Ha YepTekKax M
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PUCYHKAaX;

CBOOOJHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE,

BBITIOJTHATH OMEPALUK HAJl BEKTOPAMHU;

33/1aBaTh MJIOCKOCTh YPABHEHUEM B ICKAPTOBON CUCTEME KOOPMHAT;

pelaTh reoMETPUYECKUE 337a4d HA BBIUUCIICHUE YIJIOB MEXAY MNPSAMbIMU H
MJIOCKOCTSIMHM, BBIYMCJICHUE PACCTOSSTHUH OT TOUKHM JO IUIOCKOCTH, B ILEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPMHATHOTO METO/1a MPU PELICHUY;

CBOOOJ/IHO OTCPHPOBATH MOHATHSIMH, CBI3aHHBIMH C JIBM)KCHHEM B TIPOCTPAHCTBE,
3HATh CBOMCTBA JIBHKCHUH,

BBITIOTHATh W300pakeHWsT MHOTOTPAHHUKOM W TEJI BPAIICHHS MPH MapaLICIIbBHOM
MEPEHOCE, IICHTPATBLHON CHMMETPHH, 3¢PKAJTbHOW CHMMETPHH, MPH MOBOPOTE BOKPYT
PSMO, IpeoOpa3oBaHus MO I00NS,

CTPOUTH CEUYCHHWS MHOTOTPAHHWKOB W TEJ BpAIICHHUSA. CCUYCHHSA IHMIIMHIpA
(mapayebHO ¥ TIEPIICHANKYJISIPHO OCH ), CEUCHHS KOHYCa (TTapaJlIe)IbHOS OCHOBAHUIO U
MPOXOIAIICE Yepe3 BEPIIKHY ), CCUCHUS 111apa;

WCIIOJTb30BaTh METOJIBI TTOCTPOCHUS CEUCHHI: METO CJICJ0B, METOJ BHYTPCHHETO
MPOSKTHPOBAHMSI, METOJI IEPEHOCA CEKYIICH MITOCKOCTH,

JIOKa3bIBaTh TCOMETPHUECKHE YTBEPKICHUS,

NPUMCHSTh TEOMETPHUYCCKUE (DaKThl JUIA PEIICHUS CTEPEOMETPHUYCCKHMX 3ajad,
MPEATOJIArafoIINX HECKOJIBKO IIaroB PEIICHUS, €CIM YCIOBHS TPUMEHEHHS 3aJaHbl
B IBHOH W HesABHOMH dopme;

pelarh 3aJa4d Ha JOKA3aTeIbCTBO MAaTEMAaTHUCCKUX OTHOIICHHHA M HAXOXKJICHHUE
TeOMETPHUYSCKHX BEITMUHH,

MPUMEHSTH TIPOTPaMMHBIC CPEACTBA U JICKTPOHHO-KOMMYHHKAITHOHHBIC CHCTEMBI
IIPH PEIICHUN CTEPEOMETPHUUCCKUX 33]1a4,

NPUMCHSTh TOJYYCHHBIC 3HAHWS Ha TPAKTHKE. CPaBHWBATh, aHAJIM3MPOBATh W
OIICHWBATh PealTbHbIC CUTYallMH, IPUMEHATh W3yYCHHBIC IMOHATHS, TEOPEMbI, CBONMCTBA
B TIPOIECCe TMOMCKA PEIICHHWS MareMaTHYeCKH C(HOpMYITMPOBAHHONW TPOOJIEMBI,
MOJICTUPOBATh PEATbHBIC CHTYallMH Ha SI3bIKE TCOMETPHH, MUCCIEAOBATh MOCTPOCHHBIS
MOJICJTH ¢ WCIOJIb30BaHUEM I'€OMETPHUCCKHX TMOHSATHI W TEOpeM, amnmapara aareOphl,
penIaTh NPaKTHUECKUE 3aaUH, CBA3aHHBIC C HAXOXKICHHEM Te€OMETPUUCCKUX BETMUMH;

UMETh TPEJACTABIICHUSI 00 OCHOBHBIX 3TallaX Pa3BHTHA T'€OMETPHH KaK COCTaBHOM
yacTH (pyHAaMEHTA PA3BUTHS TEXHOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HasBanue paszznena (TeMbl) KommaectBo DIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI
JacoB

BBe/eHHe B CTEPEOMETPHIO 23 https://resh.edu.ru/subject/lesson/4756/start/203542/
B3anMHOE PACTIONOKEHHE IPAMBIX B 6 https://resh.edu.ru/subject/lesson/6133/start/272668/
IIPOCTPaHCTBE

[Tapa/LIeIbHOCT IPAMBIX 1 INIOCKOCTEH 8 https://resh.edu.ru/subject/lesson/6065/start/125651/
B IIPOCTPAHCTRE

[ lepIe UKy IPHOCTD IPAMBIX U IIOCKOCTEH 25 https://resh.edu.ru/subject/lesson/4724/start/20411/
B IIPOCTPaHCTBE

VI H PAceTOSHES 16 https://resh.edu.ru/subject/lesson/6063/start/21120/
MHOTOrpaHHAKA 7 https://resh.edu.ru/subject/lesson/6018/start/221550/
BeKTOPHL B IPOCTPAICTEE 12 https://resh.edu.ru/subject/lesson/4758/start/21648/
TToBTopeHte, 060GITEHNE T CHCTEMATH3AIA 5 https://resh.edu.ru/subject/lesson/4912/start/23573/
3HAHUH

OBHIEE KOJIMYECTBO YACOB IIO 102

ITPOT'PAMME
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11 KJIACC

HasBanue paszznena (TeMbl) KommaectBo DIEKTPOHHBIE 00pa30BaTEIBHBIE PECYPCHI

JacoB

AHAIATHIECKAS TEOMETPHS! 15 https://resh.edu.ru/subject/lesson/4046/start/23207/

TTosTopenHe, 0GOGIMEH e H CHETEMATH3AIH 15 https://resh.edu.ru/subject/lesson/4912/start/23573/

3HAHUH

O6DBEM MHOTOIPAHHAKA 17 https://resh.edu.ru/subject/lesson/4904/start/280336/

T'eta BpaleHms 24 https://resh.edu.ru/subject/lesson/6300/start/22490/

T [1OTIA/TH TOBEPXHOCTHI 00BEMBI KPYIITBIX TeT 9 https://resh.edu.ru/subject/lesson/5629/start/23082/

JBIKeHHs 5 https://resh.edu.ru/subject/lesson/2035/start/

TloBTopete, 0GOOIIEHTE 1 CHCTEMATH3AIIS 17 https://resh.edu.ru/subject/lesson/5754/start/149257/

3HAHUH

OBHIEE KOJIMYECTBO YACOB IIO 102

ITPOT'PAMME
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PABOYASA ITPOI'PAMMA YUYEBHOT O KYPCA
«BEPOSATHOCTDBb U CTATUCTHUKA»

Ha w3yuenue yueOHOTO Kypca «BeposATHOCTh W CTAaTUCTHKA» Ha YIIIyOJCHHOM
yposHe otBoauTcs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Hegento), B 11 kmacce —
34 vaca (1 gac B HEIENIO).

COIAEPKAHUE OBYUYEHUA
10 KVIACC

['pad, cBs3mbiii rpad, mytu B rpade: mukiael u nenu. CreneHb (BaJE€HTHOCTD)
BepiuHbL. [ padsl Ha TuTockoCTH. JlepeBbsi.

CrnyugaiiHble SKCTIEpUMEHTHI (OMBITHI) W CIIy4aiHbIe COOBITHS. DJEMEHTapHbIE
coObiTust  (Mcxoapl). BepoATHOCTh ciiydaifHOTO COOBITHA. baW30cTh 4YacTOTH U
BEPOATHOCTH COObITHI. CiyuaiiHble OMBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU
COOBITHAMM.

Onepauuu Haj COOBITUAMM. TMEPECeUCHUE, OOBEIUHECHUE, MPOTHUBOIMOJIOXKHbBIC
coObIThs. Jlnarpammsl Ditiepa. @opmyia CJIOKEHUS BEPOSTHOCTEH.

YcimoBHasAs BEPOSATHOCTb.  YMHOXKEHHE BEpPOATHOCTEH. JlepeBo  CiaydalHOro
skcnepuMenTa. Gopmyna nonHoW BepoatHocTu. dopmyna badieca. HezaBucumeblie
COOBITHA.

bunapHbIii ciayuyaliHelii OmBIT (WMCHBITAHWE), yCIeX W Heymada. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIBITAHUNA A0 mepBoro ycrnexa. llepectaHoBku u
dakropman. Uncno coueranuii. Tpeyrompauk [lackama. ®opmyna 6uanoma HeroToHa.

Cepust HezaBUCHMBIX UcHbITaHWi beprymnu. CnyualiHblii BHIOOP M3 KOHEUHOM
COBOKYITHOCTH.

Cnyuaitnas BenmuuHa. Pacnipenenenne BepoarHocTe. /luarpaMma pacnpeacyicHus.
Onepauuu Haj Clly4allHBIMU BeIMUMHAMU. buHapHas ciyuailiHas BeanuuHa. [Ipumepsi
pacrpeesieHui, B TOM YKCJIE TEOMETPUUECKOE U OMHOMUAJILHOE.

11 KJIACC

CoBMecTHOE pacrpeiesieHUE ABYX CaydaiHbIx BeauunH. HezaBucumeble ciaydaiHbie
BEJIMYMHBI.

Marematrueckoe OXHIaHWE CIydaHOW BenwuwHbBI (pacupenencHus). [Ipumeps
MPUMEHEHU MaTEMaTHUYECKOTO OXHUJaHWs (CTpaxoBaHWe, JioTepes). Maremarndeckoe
OXHUJaHWe OWHAPHOM CIIydaHOW BENWYMHBI. MaTeMaTHuecKoe OXHIAHUE CyMMBbI
CIy4alHbIX BeTMUMH. MaTreMaTH4ecKoe 0XKUAaHNE FT€OMETPUUECKOTO 1 OMHOMUAIBHOTO
pacrpeeIiCHAM.

Jlucnepcns ¥ CTaHAAPTHOE OTKJIOHEHWE CITyJYaifHOW BEIWMUHMHBI (PacTIpeISICHU).
Hucnepcus  OuHApHOW  ciy4yallHOW  BeJMYMHBI. MaTeMaTHyeckoe  OKHJIaHHE
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MPOU3BEJCHUSA U JUCTIEPCUA CYMMbl HE3aBUCUMBIX CIydalHbIX BeMuuH. /lucniepcud u
CTaHJIAPTHOE OTKJIOHCHUE OMHOMHUAJIBHOTO pacnpeneieHud. Jlucnepcusa u cTaHaapTHOE
OTKJIOHECHUE T€OMETPHUECKOTO PACIIPEICIICHUS.

HepasenctBo UYeOwbnméa. Teopema YeOniméBa. Teopema bepuymnu. 3akoH
OoJbinx yucesn. BriOopouHblii MeTOA McCienoBaHui. BoiOOpOUHBIE XapaKTEPUCTHUKH.
OneHuBaHuE BEPOATHOCTU COOBITHS MO BhIOOPOUYHBIM JaHHBIM. [IpoBepka mpocTehmx
TUIOTE3 ¢ TIOMOIIBIO H3YYEHHBIX PACIIPEICTICHUM.

HenpepeiBHble  ciyuaiinbie  BemmuuHbl. [lpumepsl. @OyHKIMA IOTHOCTH
BEPOATHOCTH pacnpeacsicHus. PaBHOMEpHOE pacnpenie/icHHe U €ro CBOMCTBa. 3aJauu,
MPUBOJIAIIME K TOKA3aTEIbBHOMY pacipeeeHUI0. 3aaun, TPUBOAAIIUE K HOPMAIbHOMY
pacnpeneneHnio. OyHKIUA MIIOTHOCTH BEPOATHOCTH MOKA3ATEIIBHOIO PACpPEacIICHUs,
(hyHKIHS TUTOTHOCTH BEPOSTHOCTH HOPMAIBHOTO pacnpenencHus. OyHKIUA MIOTHOCTH
Y CBOMCTBA HOPMAJIBHOTO PACHpPEICTICHHUS.

[TocnenoBaTeabHOCTh OJMHOUYHBIX HE3aBHUCHUMBIX COOBITHH. 3amauu, MPUBOIAIINE
K pacnpenenenuto [lyaccona.

KoBapmanmsa nByx ciydaitHsix BemuuuH. KoadpunmeHT TuHEHHOW KOpPEAInu.
CoBMecTHBIC HAOMIOACHUS ABYX BEAWYWH. BeIOOpPOUHBIH KOA((UIIMEHT KOPPEIAIHH.
Paznmuune mexay JTUHEHHOW CBA3BIO M MPUUYUHHO-CIICICTBEHHOW CBA3BIO. JIMHEHHas
perpeccus, METOl HaMMEHBIINUX KBAAPATOB.

IHPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kiacca oOyyaronuicss HayqYnuTCs:

CBOOOJHO OTEPUPOBATHh MOHATHAMH. Tpad, Tiockuii rpad, cBs3HbIM Tpad, MyTh
B Tpade, 1emnb, UK, AEPEBO, CTETICHb BEPIIUHBI, ICPEBO CIIYIAWHOTO HKCIICPUMEHTA,

CBOOOTHO OTIEPUPOBATH MOHATUAMU: CIyUaWHBIH SKCIIEPUMEHT (OTIBIT), CITyJdaiftHOE
COOBITHE, SIIEMEHTAPHOE CllyualHOE€ COOBITHE (SJIEMEHTAPHBIA HWCXOJ) CIy4aiHOro
OTbITa, HAXOJAUTh BEPOSATHOCTH COOBITUM B OMBITAX C PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMHU COOBITHSMH,

HaXOMUTh #W (OPMYJIHPOBATH COOBITHA: TIEPeCeueHHe, OOBCAMHCHHUE JTaHHBIX
COOBITHI, COOBITHE, MPOTUBOMOJIONKHOE JAHHOMY, UCMOJIb30BaTh AUArpaMmbl DWjepa,

KOOPAMHATHYIO MPAMYIO AJs PEIIeHHA 3aaad, TOJb30BaThC (POPMYIOH CIIOKEHUSA
BEPOATHOCTEH J14 BEPOATHOCTEH ABYX U TPEX CIyUYaHHBIX COOBITHIA;

ONEPUPOBATh IMOHATHUAMH:. YCJIOBHAs BEPOATHOCTb, YMHO)KEHHE BEPOATHOCTEM,
HE3aBUCUMBIE COOBITHS, JEPEBO CIYYAWHOIO ASKCIEPUMEHTA, HAXOAUTh BEPOATHOCTH
COOBITHI C TOMOILBIO MPaBUJIA YMHOXKEHHS, IEPEBA CIIYYAHHOIO OMbITA, HCIOJIb30BATh
dbopmyny monHON BeposTHOCTH, (opmyny balieca mpu pemeHuH 3agad, ONPEAeTATh
HE3aBHUCUMOCTh COOBITHI MO (hOpMYJTIE U TTO OPraHU3AUH CITYUYalHOTO SKCIIEPUMEHTA;

NPUMEHSTh U3yUYE€HHbIE KOMOMHATOPHBIE (DOPMYIIBI IS TIEPEUUCIICHUS STIEMEHTOB
MHOYECTB, AJIEMEHTAPHBIX COOBITHHA CIIy4ailHOrO OMbITA, PELIEHHs 3a4a4 MO TEOPHH
BEPOATHOCTEN,

CBOOOIHO OMEPUPOBATh MOHATUAMU: OMHAPHBIA CIY4YalHBINA OMBIT (MCIBITAHHUE),
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yCHeX U HEyAauya, HE3aBUCUMBIE UCTIBITAHUSA, CEPUA UCTIBITAHUMN, HAXOAUTh BEPOATHOCTH
COOBITHI: B CEpUM UCIBITAHWNA 0 MEPBOrO ycrnexa, B CEpUM HUCIbITaHUN bepHyuu,
B OIBITE, CBSI3aHHOM CO CIyYalHbIM BBIOOPOM U3 KOHEYHOH COBOKYMHOCTH;

CBOOOJHO OMEPUPOBATh TMOHATHSAMH: CliydaiiHas BEIMYMHA, PaCOpPEAC/ICHHUE
BEPOATHOCTEH, JuarpaMma pacrpeneicHus, OuHapHas cliydyailHad BeJIMYWHA,
reOMETPUYECKOE, ONHOMHUAJILHOE PaclpeAeIICHHE.

K koniy 11 kmacca oOyyaronuicss HayqYnuTCs:

ONEPUPOBATH MTOHATUAMU. COBMECTHOE PACOPEAECIIEHNUE ABYX CIy4YallHbIX BEJTUYMH,
UCIMOJIb30BaTh TAONMIly COBMECTHOTO PACOpPEAC/ICHUS [ABYX  CIy4allHbIX BEJIMUUH
JUIA BBIACJIEHUA PACIpPEACICHUA KAKIONW BEIIMUYMHBI, ONPEAECIICHUA HE3aBUCUMOCTH
CJIyHYaWHBIX BEJIUUWH,

CBOOOJHO OMEPUPOBATH TMOHATHEM MATEMATHUYECKOrO OXUAAHUSA ClIydaiHOM!
BEITMUWHBI (pacmpese/ieHns), TMPUMEHATh CBOWCTBA MaTEMAaTHUYECCKOTO  OXKHJAHUS
MpU PEUICHUH 3a]a4, BBIYUCIATH MATEMAaTUYECKOE OXKHUJIAaHWE OWHOMHUAJIBLHOTO H
FEOMETPUUECKOTO PACTIPEICIICHUN;

CBOOOJHO OMNEPUPOBATh TOHATUAMM. JUCIEPCUS, CTAHJAPTHOE OTKIOHEHUE
CIIyYaWHOM BEJWYMHBI, TPUMEHATh CBOMCTBA JUCIEPCUUA CIYYAHHOU BEJTUYMHBI
(pacmipenienicHrsl) TPU  PEHICHWW 3a/1ad, BBIYKCIATH AUCICPCHUI0 W CTAHIAPTHOE
OTKJIOHEHUE T€OMETPUUECKOTO U OMHOMUAJIbHOTO PACTIPEACTICHUIA;

BBIUUCIIATh BBIOOPOUHBIC XAPAKTEPUCTUKHA TO JAHHOW BHIOOPKE W OLECHUBATh
XapPaKTEPUCTUKU  TEHEPAJIbHOW  COBOKYMHOCTH  JIaHHBIX 1O  BbIOOPOUHBIM
xapaktepuctukaM. OLEHUBAaTh BEPOATHOCTH COOBITHMM W TPOBEPATh MPOCTEHIIINE
CTAaTHCTUYECKHE THMOTESBI, MOb3YSACh N3YYCHHBIMU PACOPEACIICHUSIMMU.
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TEMATHYECKOE INTAHUPOBAHUE

10 xnacc
HasBanue paszznena (TeMbl) KommaectBo DIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI
JacoB

IIeMEHTHI TeopHH rpadoB 3 https://urok. 1sept.ru/articles/631065

CiydaifHple OIBITEL CIyYaifHbIe COOBITHS I 3 https://resh.edu.ru/subject/lesson/4089/start/131703/

BEPOSITHOCTH COOLITHH

Olepanun HaJl MHOKECTBAMUY COOLITHAMI. 5 https://resh.edu.ru/subject/lesson/4064/start/38069/

CroxeHne ¥ yMHOXXEHHIE BEPOSTHOCTEH. https://resh.edu.ru/subject/lesson/4079/start/38319/

YcnoBHas BeposTHOCTE. HezaBncnmule

COOBITHUS

IEMEHTEL KOMGHHATOPUKI 4 https://resh.edu.ru/subject/lesson/4925/start/225893/
https://resh.edu.ru/subject/lesson/6119/start/285193/

CepHH TI0C/Ie/I0BATEbHBIX  HCIILITAHH. 5 https://resh.edu.ru/subject/lesson/4929/start/38412/

https://resh.edu.ru/subject/lesson/6121/start/38474/

Ucnbiranus bepuyim. Cayuaitusiii BEIGOp
13 KOHEIHOH COBOKYITHOCTH

Cityuaifiible BEIMIHHBL 1 PAcTIpE/IeIeHIs 14 https://resh.edu.ru/subject/lesson/6121/start/38474/

OBIIEE KOJIMYECTBO YACOB I10 34
ITPOTPAMME




11 KJIACC

HasBanue paszznena (TeMbl) KommaectBo DIIEKTPOHHBIE 00Pa30BATENBHEIE PECYPCH
JacoB

3aKOH GONLIINX THCEN 5 https://www.yaklass.ru/p/algebra/1 1-klass/nachalnye-
svedeniia-matematicheskoi-statistiki-9176/zakon-
raspredeleniia-veroiatnostei-zakon-bolshikh-chisel-10288/re-
a76720ab-07dd-431a-b57a-19b9498e2a76

eMEHTE MATEMATHICCKON CTATHCTHKA 6 https://resh.edu.ru/subject/lesson/3751/conspect/326747/

HenpephIBHBIE CIIyafHbIE BETHIAHEL 4 https://www.yaklass.ru/p/algebra/l 1-klass/nachalnye-svedeniia-

(pacTpeielIe s, TOKA3aTEIbHOE 1 matematicheskoi-statistiki-9176/sluchainye-velichiny-12001/re-

Pacripenenenue [Tyaccona 2 https://infourok.ru/konspekt-na-temu-raspredelenie-puassona-
4552762.html

CBSI3b MeLy CIlydaiiHbIMU BT HHAMI 6 https://urok.1sept.ru/articles/504561

https://videouroki.net/video/31-sluchajnye-velichiny.html

O06o0IIeHne U CUCTEMATURAIIIS 3HAHA NI

11

https://urok.1sept.ru/articles/646895

OBIIEE KOJIMYECTBO YACOB I10
ITPOT'PAMME

34
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