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IMNOACHUTEJIBHASA 3AIINCKA

[IporpamMma mo MaTemMaTHKE YTIIyOJIEHHOTO YpOBHS AJIi OOy4aroluxcs Ha
YpOBHE cpemHero obmiero odpazoBaHusi pazpaborana Ha ocHoBe PI'OC COO ¢
y4eTOM  COBPEMEHHBIX  MHPOBBIX  TpeOOBaHWH,  MPEABSIBIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanmsi mporpaMMpl 10 MaTeMaTHKEe OOECIeYMBACT OBJAJACHHE KIIOYEBHIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMH OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0Opa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIbTYPHOTO, TMYHOCTHOTO U MO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

B nporpamme o MaTeMaTuKe YUTEHBI uaen U
MOJIOKEHUS KOHIIEIIMY Pa3BUTHSI MaTeMaTH4YecKoro oOpa3zoBaHusi B Poccuiickoit
®denepanuu. MareMaTnyeckoe 00pa3oBaHKE TOHKHO PEMIATh 3a7a4y 00eCeueHHsI
HEOOXOJMMOro CTpaHE 4Hcla O0y4aroluxcs, MaTeMaThdyeckas IOJArOTOBKa
KOTOpBIX ObUTa OBl JOCTATOYHA AJI MPOJOJDKEHMsI 00pa3oBaHUs MO PazIUYHbIM
HaIlpaBJICHUSAM, BKJIIOYas  MPENOJaBaHWE  MaTEMaTUKH, MaTEMaTU4YECKHE
UCClIeIoBaHusl, paboTy B cepe MHPOPMAIIMOHHBIX TEXHOJIOTUN U IPYTUX, & TAKKE
o0ecrieyeHuss s KaXJIOro  0O0ydYaromerocss BO3MOXXHOCTH — JOCTHKCHHS
MaTeMaTHYeCKOM MOATOTOBKH B COOTBETCTBHM C HEOOXOIHMMBIM eMy ypoBHeM. Ha
pellieHre 3TUX 3aJa4 HalleJieHa MporpaMma 1o MaTeMaTHKe yriryOJeHHOro ypOBHSI.

HeobxoaumocTh MareMaTuuecKol MOATOTOBKM OOYCIIOBJIEHA OOYCIIOBIEHO
pPOCTOM HHCJa CHENUATbHOCTEN, CBSI3aHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHUEM
MateMaTuku (B cdepe HOKOHOMHKH, OW3HECe, TEXHOJIOTUYECKUX 0O0JacTsX,
ryMaHuTapHeix cepax). KommuectBo oOyuaromuecs, 15 KOTOPbIX MaTeMaTHKa
CTAaHOBUTCS (PyHIaMEHTOM 00pa30BaHMUsI, MJIAHUPYIOIIUX 3aHUMATHCSI TBOPUYECKOM
U HCCIIEIOBATENbCKON paboTON B 00JacTH MaTeMaTUKH, MH(DOpMATUKU, (DU3HKH,
SKOHOMUKM M B JAPYTrUX 00JacTsIX, YBEIWYUBACTCS, B TOM YHUCIE C YYETOM
oOyuJaroluxcs, KOMy MaTeMaTHKa HY>KHa JUIs MCIOJIb30BaHUs B Mpodeccusx, He
CBSI3aHHBIX HEMOCPEICTBEHHO C HEM.

[IpuknanHas 3Ha4MMOCTh MaTEMATHKU O0YCIIOBIIEHA TEM, YTO €€ PEeIMETOM
ABISAIOTCA  (DyHIAMEHTANbHBIE CTPYKTYpbl HAILIErO0 MHpa: MPOCTPAHCTBEHHBIE
GopMbl M KOJMYECTBEHHbIE OTHOLICHMS, (DYHKIHOHAJIbHbIE 3aBUCUMOCTH U
KAaTerOpUM  HEONPENEIEHHOCTH,  OT  MPOCTEHIIMX,  YCBaWMBa€MBIX B
HEIMOCPEJICTBEHHOM  OIbITe, JO JOCTaTOYHO CJIOXHBIX, HEOOXOAUMBIX JJIst
Pa3BUTHUSI HAYYHBIX U TEXHOJIOTMUYECKUX HUJel. be3 KOHKpEeTHhIX MaTeMaTHUYeCKUX
3HAHWM 3aTPyJHEHO TOHMMAHHME TMPUHIUIIOB YCTPONCTBA W MCIOJIb30BaHUS
COBPEMEHHOW TEXHUKM, BOCIPHUATUE U HUHTEpPIpETalus Ppa3sHOOOpa3HOU
COLIMAJIbHOM, SKOHOMMYECKOH, MOJUTHYECKOM HH(popmauuu, ManodddexTuBHA
NOBCEIHEBHAsE ~ IpaKTHuYecKas  JAedTenbHocTb.  Bo  MHorux  cdepax
npo(heCCHOHANBHOM JAESITENbHOCTH TPEOYIOTCA YMEHHS BBIMONHITH PACUETHI,
COCTaBJISITh QJITOPUTMBI, MNPUMEHATH (OPMYIIbI, TMPOBOJUTH TE€OMETPUUECKHE
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U3MEpPEHUs] M TOCTPOCHMs, YUTaTh, 0OpabaTbiBaTh, MHTEPHPETUPOBATH U
OpeICTaBIsATh UHPOpPMALMIO B BUAE TAaONMI, JUarpamMm M rpaukoB, MOHUMATh
BEPOSTHOCTHBIN XapaKTep CAydYalHBIX COOBITHIMA.

OMHOBPEMEHHO C pacliupeHueM cdep NpPUMEHEHUs MaTeMaTHKU B
COBPEMEHHOM 00I1IeCTBE BCe 00Jiee BaXKHBIM CTAHOBUTCS MaTEMaTHUYECKUM CTUIIb
MBILUIEHUS], TPOSIBIAIOIIMNCA B OIpPENEICHHBIX YMCTBEHHBIX HaBbIKax. B
IPOLECCE H3YYEHHs MaTeMaTHKHM B apceHal MPUEMOB M METOJOB MBIIIJICHUS
YEeJIOBEKa €CTECTBEHHbIM OOpa3oM BKIIIOYAKOTCS HMHIYKLUHUS W JETyKUWs,
o0oOIIeHre U  KOHKpeTH3alus, aHalu3 W CHUHTe3, Kilaccupukamus W
cucrteMmarusanus, aocTparupoBaHue W aHaiorus. OOBEKThl MaTEMATHYECKUX
YMO3aKJIIOUEHHUI, TMpaBUjia UX KOHCTPYUPOBAHHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TMOCTPOCHHM, CIOCOOCTBYIOT BBIPAOOTKE yMEHHUS (POPMYIHpPOBATH,
00OCHOBBIBaTh M JOKA3bIBATHh CYKIECHHS, TEM CaMbIM (OPMHUPYIOT JTOTHUYECKHIM
CTWJIb MbIIUIEHUs. Benymas poib NpUHAIIEKUT MaTeMaTuke B (OpMHpPOBaAHUU
QITOPUTMHYECKOW KOMITOHEHTBI MBIIIJIEHUS U BOCIMTAHUM YMEHUW JEWCTBOBATH
10 3aJaHHBIM AJITOPUTMAM, COBEPIICHCTBOBATH W3BECTHBIE U KOHCTPYHPOBATh
HOBbIe. B mporecce pemieHus 3afgad - OCHOBBI JJIi OpraHU3allMU yuyeOHOMU
JEATEIbHOCTH Ha YPOKaX MaTEMAaTUKH - PAa3BUBAOTCSA TBOPYECKAs WU NPUKIIATHAS
CTOPOHBI MBIIUICHUS.

OOyueHre MaTeMaTuKe [aeT BO3MOYKHOCTb pa3BUBaTh Yy OOYyYaroIIMXCS
TOYHYIO, PAallMOHAIBHYIO M MH(OPMATUBHYIO peyb, yMEHHE OTOMpaTh Hauboliee
MOAXO/SIINE SI3bIKOBBIE, CHMBOJUYECKUE, rpaduUecKue CpeCTBa sl BIPAKEHUS
CY>KJIE€HUI U HATJIAIHOTO UX MPEICTaBICHUS.

HeoOxoaumbiM ~ KOMIIOHEHTOM  OOLIEH  KYyJbTypbl B  COBPEMEHHOM
TOJIKOBAaHUU  SIBJISIETCS  O0Ilee  3HAKOMCTBO C  METOJaMHM  TO3HAHUsA
NENUCTBUTEIBHOCTH, MPEACTABICHUE O MPEAMETe W METOJIe MaTEeMaTUKH, €ro
OTJMYUAX OT METOJOB €CTECTBEHHBIX M T'YMaHMTApPHBIX HAayK, 00 OCOOEHHOCTSIX
IPUMEHEHUST MAaTEMaTUKM JUI PELICHWs Hay4yHbIX M [PUKIAJHBIX 3a]ady.
Marematnyeckoe oOpa3oBaHME€ BHOCHUT CBOW BKJIaa B (QopMupoBaHue oOImei
KYJbTYpPBI YEJIOBEKA.

N3yyeHne MaTeMaTUKU CIOCOOCTBYET JSCTETHUYECKOMY  BOCIHUTAHUIO
YEJIOBEKa, NOHMMAaHHUIO KPACOThl M M3AIIECTBA MATEMATHYECKUX PaCCYyKICHUM,
BOCTIPUSATHIO TEOMETPUUECKUX (OPM, YCBOCHHIO HJIEU CUMMETPUH.

[IpuopurerHpiMu 1tensiMu oOyuenusi marematuke B 10 - 11 knaccax Ha
yrayOJI€HHOM YPOBHE IIPOJIOJIKAIOT OCTABATHCA:
bopMHpOBaHUE UEHTPAIbHBIX MaTEeMaTHUYECKUX TMOHATUNA (YMCIIO, BEJIUYWHA,
reoMerpuyeckas ¢urypa, NepeMeHHasi, BEpPOSTHOCTb, (PYHKIHUSA, MPOU3BOJHAS,
UHTErpai),  oOecneuyuBalOUMX  MPEEMCTBEHHOCTh W IEPCIEKTUBHOCTh
MaTEMaTHUYECKOTro 00pa30BaHMsI 00yUaroIINXCS;

NoJIBeJIcHNE OOYy4aloluXcs Ha JOCTYIIHOM JJii HHUX YpPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaT€MATUKU U OKPYXAIOLIEr0 MUpa, NTOHUMAHUIO MAaTEMATUKH KaK
4acTu OOUIEH KyJIbTYPhI YEIOBEUECTBA,



pa3BUTHE MHTEJUIEKTYalIbHBIX W TBOPYECKUX CIIOCOOHOCTEH OO0y4aroummxcs,
MO3HABATEJIbHOM  AKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHM, KPUTUYHOCTHU
MBIIUICHUS, UHTEPECA K U3YUEHUIO MAaTEMATHKH;

dbopmupoBaHue (PYHKIIMOHAIBHOM MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacro3HaBaTh MaT€éMaTUYECKHE ACIEKThl B PEAJIbHBIX JKU3HEHHBIX CUTYyalUsSIX U
0Py HW3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMYIHpOBaTh HMX Ha S3bIKE MaTeMaTUKU M CO3/1aBaTh
MaTE€MaTUYECKHE MOJIEIU, TPUMEHATh OCBOCHHBIM MaTEMaTUYECKUW anmmapar s
pEIIeHUs] NPAKTUKO-OPUEHTUPOBAHHBIX 3a/ad, MHTEPHPETUPOBATh M OLICHUBATH
MOJIyYEHHBIE PE3YJIBTATHI.

OCHOBHBIMM JIMHHSMHU colepxkaHuss Marematuku B 10 - 11 xiaccax
yrayOneHHoro ypoBHsL  siBisitoTcs:  "Uumenma o Beiuuciaenus", "Anreopa”
("AnreOpanmyeckue BblpakeHus'", "YpaBHeHuss u HepaBeHcTBa'), "Hauana
MateMmatuyeckoro ananuza', "['eomerpus” ("['eomerpuyeckue ¢urypsl u ux
croiictBa", '"M3MmepeHue reomerpuyeckux BenuuuH"), "BeposiTHOCTH U
cratucTtuka". JlaHHbIE TMHUM Pa3BUBAIOTCS MNapaJUIEIbHO, KaX/aasi B COOTBETCTBUU
C COOCTBEHHOM JIOTHMKOH, OJHAKO HE HE3aBHUCHUMO OJIHAa OT JPYroi, a B TECHOM
KOHTaKkTe u B3aumozeiictBuu. Kpome 53TOro, ux OObEIUHSET JIOTHYeCKas
COCTaBJISAIONIAs, TPAJWLMOHHO MPUCYIIAas MaTEMAaTHKE W MPOHU3BIBAIONIAS BCE
MaTeMaTHUYeCKUe Kypchbl U cojiepkaTenbHble JUHUU. CPopMyIUpOBaHHOE BO
OdI'OC COO TpeboBaHue "yMEHHE OIEPUPOBATH TMOHATUSMH: OIpEACIICHUE,
akcuoMa, TeopeMa, CJEJCTBUE, CBOMCTBO, MpU3HAK, JOKA3aTeIbCTBO,
paBHOCWIIbHBIE  (OPMYJIHMPOBKH, YMEHHE (OPMYJIHpPOBAaTH OOpaTHoEe U
MPOTUBOMOJIOKHOE YTBEP)KJCHUE, TMPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI,
UCIIOJIb30BaTh METOJ MaTE€MaTUYECKOHM HWHIYKIWHU, MPOBOJUTH JOKa3aTelIbHbIE
pacCyXJeHusT TpU PEIIeHUH 33a7ay, OLEHUBATH JIOTUYECKYI0 MPaBUIBHOCTD
paccykJeHUH" OTHOCUTCS KO BCeM YyueOHBIM KypcaMm, a (OopMHUpOBaHUE
JOTHYECKUX YMEHHUH pachpenensercs o BCeM rojaM OO0y4eHHs] Ha YpPOBHE
CpeaHero oo1iero oopa3oBaHus.

B cootBerctBun ¢ ®I'OC COO wmartemaTuka SBISETCS 0O0S3aTEIbHBIM
MpeIMETOM Ha JaHHOM YypoBHE oOpazoBanus. Hacrosmedn mporpammoit 1o
MaTeMaTHKe MpeaycMaTpuBaeTcs u3ydeHue yueOHoro npeamera "Marematuka' B
pamMKax Tpex ydeOHbIX KypcoB: "AnreOpa m Hadajga MaTeMaTUYeCKOro aHammsa',
"T'eomerpus”, "BeposTHocTh U cratucTuka". @opMHUpOBaHHE JTOTHUECKUX YMEHUM
OCYUIECTBIISIETCSl HA MPOTSHKEHUH BCEX JIET 00YUYEHHUsI Ha YPOBHE CPETHEr0 OOIIEero
o0pa30oBaHus, a JIEMEHThI JJOTUKH BKJIIOYAIOTCS B COJEP)KAHHME BCEX HA3BAHHBIX
BbIIIIE YUEOHBIX KYPCOB.

OO611ee YMCI0 YacoB, PEKOMEHIOBAHHBIX JJISl U3YUYEHUs] MaTEeMaTUKu - 544
yaca: B 10 knacce - 272 4daca (8 yacoB B Hefiento), B 11 kimacce - 272 yaca (8 yacoB
B HEJEIIO).



I[lnanupyembie pe3yJbTaThl OCBOCHUS MPOTPAMMBI 110 MATEMATHKE HA
YPOBHE CpeHero o01mero o0opa3oBaHusi

B pesynbrare wusydeHuss maTeMaTMKU Ha YPOBHE CPEAHEro OOIIEro
oOpa3oBaHus y oOydaromnierocsi 0yayt copMupoBaHbl CIEAYIOIIUE TUYHOCTHBIC
pe3yabTaThl:

1) rpa’kaqaHCKOro BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh TPAKIAHCKOM MMO3UIIMM OOYYaloIIerocsi Kak aKTUBHOTO H
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
IpoLenyp TpaKJaHCKOro oOmiecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHHUe
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
GyHKUUSIMHU ¥ HA3HAYCHUEM;

2) MaTpUOTUYECKOTO BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTh POCCUUCKOM TPAXKIAHCKON HACHTUYHOCTH, YBaXKECHUS K
MPONUIOMY M HACTOSIIEMY POCCHUUCKOW MAaTEMATHUKH, EHHOCTHOE OTHOUIEHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) TyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAHHWE JIyXOBHBIX IICHHOCTEH POCCHICKOTO Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKHh U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 5CTETUYECKOT0 BOCTIMTAHMUS:

ACTETUYECKOE OTHOIIEHWE K MUpPY, BKIIOYAas HJCTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acClEeKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) puznueckoro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh YMEHHSI NMPUMEHSITh MaTeMaTUYECKUE 3HAHUS B HHTEpecax
3I0POBOTO M O€30IacHOr0 o0pasa >KU3HU, OTBETCTBEHHOE OTHOIIICHHE K CBOEMY
3I0POBBIO (37I0pOBOE MHUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHATHH U OTABIXA,
perynspHas ¢u3nUecKkass aKTUBHOCTH), (DU3WYECKOE COBEPIICHCTBOBAHHE TPU
3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO;

6) TPyA0BOTO BOCIIUTAHUSL:

TOTOBHOCTh K TPYAY, OCO3HAHHE IEHHOCTH TPYIOIIO0MS, UHTEPEC K Pa3TMUYHBIM
chepam mpodeccHoHaTbHON NESITENTbHOCTH, CBA3aHHBIM C MAaTEMAaTHKON M ee
MPWIOKEHUSIMA, YMEHUE COBEPIIaTh OCO3HAHHBIA BHIOOp OymyIei mpodeccuu u
peann30BBIBaTh COOCTBEHHBIE KM3HEHHBIE IUIAHBI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTUYeCKOMYy OO0pa30BaHUIO M €aMOOOpa30BaHMIO Ha MPOTSHKEHUM BCEH
JKW3HU, TOTOBHOCTh K AKTMBHOMY YYacTHI) B PEUICHUU MPAKTUYECKHX 3aaad
MaTeMaTUYECKOW HAMPABIECHHOCTH;

7) SKOJIOTUYECKOTO BOCITUTAHUSI:



c(OPMUPOBAHHOCTH IKOJOTHUYECKON KYJIbTYpPbl, TOHUMAaHUE BIUSHUS COLIMATIHHO-
HKOHOMHUYECKUX TMPOIECCOB HAa COCTOSHUE NPUPOJAHOM W COLMAIBHOW CpEeJbl,
OCO3HaHHME TJI00aTBHOTO XapakTepa 3KOJOTMYECKHX MpoOJeM, OpUEHTaIUsl Ha
NpPUMEHEHUE MAaTeMaTHYeCKUX 3HAHMM JJIs pelleHus 3axad B 00JacTu
OKpYXalolel cpefbl, IUIAHUPOBAaHUE TMOCTYNKOB M OLEHKH HUX BO3MOMXHBIX
MOCJIEJICTBUM VISl OKpYKalOLIeH Cpeibl;

8) IEHHOCTH HAYYHOTO TMO3HAHMUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKH U OOIIECTBEHHOM MPAKTUKH, TOHUMAHUE MaTEMaTHYECKON HAyKn
KaK cepbl 4eTOBEYECKOMN JIeATEIHHOCTH, STANIOB €€ Pa3BUTUS U 3HAYMMOCTH JIJIs
pa3BUTHS LMBWIM3ALNK, OBJIAJICHUE S3bIKOM MAaTEMAaTUKM W MaTeMaTHUYECKOU
KyJIbTYpOl KakK CpEICTBOM IIO3HAHHWA MHpA, TOTOBHOCTh OCYULIECTBISTh
MPOEKTHYIO M HCCIIEOBATENBCKYIO AESATENbHOCTh HHINBUIYAIbHO U B TPYIIIIE.

B pe3synabrare wu3yueHuss MaTeMaTUKU Ha YPOBHE CpPEIHEro OOILero
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHbIEe yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISATUBHBIC YHUBEpCAIbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHas
NEATEIbHOCTb.

VY obyuaromierocs OyayT chopMHUpOBaHbI CIAEAYIONTHE Oa30BbIC JTJOTUUECKUE
JIEUCTBUS KaK YacCTh MO3HABATEIbHBIX YHUBEPCATBHBIX YUCOHBIX JCHCTBUM:
BBISIBJIATH M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKKM MAaTEMaTUYECKHX
OOBEKTOB, TIOHSTHI, OTHOLUEHUHM MEXIy TMOHATUAMH, (OPMYIUPOBATH
OINpEJENeHHs MOHATUN, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KiacCU(UKaAIUY,
OCHOBAaHMSI 1711 0000ILIEHHS U CPABHEHHSI, KPUTEPUHU TPOBOIMMOTO aHAJIN3a;
BOCIIPUHUMATh, (DOPMYIUPOBATh U MPEOOPA30BbIBATh CYXKACHUS: YTBEPAUTEIIbHbBIE
U OTpULATEIbHBIC, €AUHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBIIBJIAITH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTUBOPEYHS B
(dakTax, AaHHBIX, HAOMIOACHMSIX M YTBEPKACHUSAX, MpeAjaratb KpPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JenaTh BBIBOJABI C MCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITEIBHO JOKAa3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CHIOCO0 pellieHusl yueOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB
peuieHusi, BbIOMpPATh HauOoJee MOAXOASAIMIMA C YY4ETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Y  oOyuwaromerocs OyayT  chopMHUpOBaHBI  cleayrolyde  0a3oBbIe
UCCJIEIOBATENIbCKUE JIEMCTBUS KAaK 4YacTh I03HABATEIbHBIX YHHUBEPCAJIbHBIX
y4eOHBIX IeHCTBUI:

UCIIOJIB30BaTh BOIIPOCHl KaK HCCIEAOBATEIIbCKUHA HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOieMmy,



yCTaHaBIMBATh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, apTYMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;
IIPOBOJIUTH CaAMOCTOSITENIEHO CIJIAHUPOBAHHBIA JIKCIIEPUMEHT, HUCCIICIOBAaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, TMpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMH, SIBIICHUSIMH, IIPOIIECCAMHU;
CaMOCTOSITENNFHO (popMynHpoBaTh 000OIIEHHWS W BBIBOABI 10 pe3yibTaTam
NPOBEJCHHOTO  HAONIONCHUS, HWCCJICIOBAaHUS, OICHHWBATh  JTOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;
MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TakKKe BBIIBUTATh
MIPETOJIOKEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

VY obyuaronierocst OyayT cpopMUpOBaHbl YMEHUSI paboTaTh ¢ HH(popMalmeit
KaK 9acTh IO3HABATEIHPHBIX YHUBEPCATBHBIX YICOHBIX JICHCTBHIA:
BBISIBIIATH Je(OUIATH MHGOPMAITNH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA HAa BOIIPOC
U I pEIICHUS 3a]1a4H;
BBIOMpATh WH(OpPMAIMI0O W3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3IUYHBIX BHUIOB H
dbopm npeacTaBICHUS;
CTPYKTYpPUpPOBaTh HMH(POPMAIIUIO, TMPEJACTABIATh €€ B PA3NIMUHBIX (opMax,
WJUTIOCTPUPOBATH TpaduuecKy;
OIICHMBATh HAJIEKHOCTh MH(GOPMAIIMU IO CAMOCTOSTENIBHO C(HOPMYyIUPOBAHHBIM
KPUTEPHSIM.

VY oOyuatomerocss OyayT copmupoBaHbl yMeHHUsS OOIICHHS KakK 4YacThb
KOMMYHUKATHBHBIX YHUBEPCAIBHBIX YICOHBIX JCHCTBUI:
BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKACHUS B COOTBETCTBHHM C YCIOBUSIMH U
IeaIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W NHUCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOJy PEIICHUS 3aayH,
KOMMEHTUPOBATH MOJYYCHHBIN PE3yJIbTaT;
B XOJle OOCYXIEHUS 3a/aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaE€MOW TEMBI,
npoOJIeMbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJIEHHBIE Ha TIOWCK
pEIICHMs, COIMOCTABIATh CBOM CYXICHUS C CYXICHUSMHU IPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;
MPEACTABIIATh PE3yJbTaThl PEMICHUS 3a7a4d, SKCIEPUMEHTa, WCCICIOBAHUS,
MIPOEKTa, CaMOCTOSTEIILHO BBIOMpaTh (OpMaAT BBICTYIUICHHS C YYETOM 3aaad
NPE3eHTAINN U 0COOCHHOCTEH ayIuTOPHUH.

VY o6yuaromerocst 0yayT copMHUpOBaHBI YMEHHS CaMOOPTaHU3AIMHM Kak
JacTh PETYJATUBHBIX YHUBEPCABHBIX YUCOHBIX JICHCTBHIA:
COCTABJISITh ILJIAH, QJTOPUTM PEIICHUS 3a/Jadd, BBIOMpATh CIOCOO pEIICHUs C
YU4ETOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUHN C Y4ETOM HOBOM WH(MOpMAITUH.

VY oOyuaromierocst OynyT copMUpOBaHBI YMEHHUSI CAMOKOHTPOJIS KaK YacTh
PETYISATUBHBIX YHUBEPCATBHBIX yU€OHBIX JEHCTBUN:



BJIAZICTh HABBIKAMHU IO3HABATEILHON pe(IIeKCMU KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUNA M MBICIUTENBHBIX MPOIIECCOB, MX PE3yIbTaTOB, BJIaJETh CIOCOOAMU
CaMOMPOBEPKU, CAMOKOHTPOJIS MPOIECCa U PE3YJIbTaTa PEIICHUS MaTeMaTHYECKOM
3aJlaui;
NpEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTb IIPH PEIICHUM 3aJlayW,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHWBATh COOTBETCTBHE pe3yjbTaTa ILEIU W YCIOBUSAM, OOBSCHATH MPUUUHBI
JOCTIDKCHUSI YU HEIOCTHIKCHHS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIHUOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

Y  oOyuaromierocss  OynyT — copMUpOBaHbI ~ YMEHUS ~ COBMECTHOM
NEeSATEIbHOCTH:
MOHMUMAaTh ¥ HWCIOJb30BaTh MPEUMYINECTBA KOMAHAHOW W WHAWBUIYATHLHOMN
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
JESATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW pabOThI, pacmpeneisiarh
BUJIbI pabOT, JIOrOBApWBATHCS, OOCYX JAaTh IMPOIECC W PpPe3yJabTaT padoTHI,
000011aTh MHEHHS HECKOJILKUX JIFOIEH;
y4acTBOBaTh B TpyNmnoBbIX (opmax paboTsl (00CyxkaeHUs, OOMEH MHEHUH,
"MO3roBble IITYpMbI" ¥ WHBIEC), BBHIMNOJHATH CBOIO YacTb pabOThl W
KOOPJIMHUPOBATh CBOM JEHCTBUSA C JIPYTUMU UJICHaMH KOMAaH[bI, OIICHUBATH
KaueCTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPHUTEPUAM, CHOPMYIHUPOBAHHBIM
Y9aCTHHKAaMHU B3aUMOJICHUCTBHSI.

[IpeameTHbIe pe3ynbTaThl OCBOEHUS (eaepaibHOM padodeil mporpaMMbl 1O
MaTeMaTHUKe TMPEJCTaBICHBI MO TojJaM OOYYEHHUS B paMKax OTIACIbHBIX yUeOHBIX
KYPCOB B COOTBETCTBYIOILIUX Pa3esiax HACTOSILIEH MPOrpaMMBl.
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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIii Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3a» SIBISICTCS
OJHUM W3 HauOoliee 3HAYMMBIX B TMpPOrpaMMe CpeaHEro oOIiero obOpa3oBaHMUS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0yJaIONUXCcs Ha YpPOBHE, HEOOXOIMMOM
JUTST OCBOCHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca oOydaromuecs OBIIAJEBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (opMyiupyeT cBoOU
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYEHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3yInbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJAEpKATEIIbHO-METOANYecKne TuHUH: «Yucna
U BBIYUCIICHU», «DyHKIINU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HU3YyYaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, y HUX MOCJe0BaTeIbHO (HopMUpyeTcs U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJh peaJbHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaThb NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE OMEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocinenoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pe3ynbTaTe OOydYaroulMecss OBJAJCBAIOT PA3JIMYHBIMU METOJAMH  PEIICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNIbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimmx mnapameTpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH
UCCJEeNOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAXKEHUIA,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S peleHus 3aad U3 APYIHX y4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeITbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXAaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4Hoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PAaCIIMPHUTh KPYTI KaK MaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TmpoueccoB. JlaHHas coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKUX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMAbHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUkH. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIONINN BCE pa3feibl
MaTeMaTUKH H e€¢ TPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPHIE MPU3BAHbBI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peabHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3THUX MOJENEH C TOMOIIBIO ammapaTa aureOpbl |
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbupie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOIICHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre onepaluMud ¢ JACUCTBUTENBHBIMU  4YHCIaMUA.  Moayib
JEUCTBUTEILHOTO YHCIa U ero cBoicTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TTPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noAXo el (GopMbl 3aMMUCH JEHCTBUTEIBHBIX YUCEI JI PEIICHUS MPAKTUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymucna. CpoiictBa mnorapupma. JlecaTuuHble W HaTypaibHbIC
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI U ypaBHEHHs-CleACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPABEHCTB. MHOroOWwIieHbl OT OJIHOW MepeMEHHOW. JleneHne MHOoroujieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 dunmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3oBaHue BeIpakE€HU, coaepKaIUX JOraprupMBbl.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMW. Marpuua CUCTEMBbl JIMHEHHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHMU. lcciaegoBaHne TMOCTPOEHHOM MOJEIU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7a4 M 3a/Jad M3 pazlIMyHbIX 00JacTeil HayKu M peanbHOU
KU3HU.

@OyHkuuu U rpadpuku

@OyHkusA, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbosnbiniee 1 HauMeHblee 3Ha4eHus1 QyHKIIMKA Ha TPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OHW CTENEHU Kak (PYHKIMKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEAJbHBIX MPOLECCAX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaT€MaTHYECKOTO aHajlu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yobiBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOrpecchu. JINHEVHBIN U SKCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyiia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKM pa3pbiBa. ACHMNTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. [IprMeHEeHHE CBOWMCTB HEIPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMITO3ULIMHN (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u Hanmenblnee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUJIEKCHBIX YHCENT Ha KOOPIWHATHOW IUIOCKOCTH.
®opmyna MyaBpa. Kopau n-oii creneHrd U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucremMa M COBOKYINHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEUICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIIUHN, UX CBOWCTBA U TpaduKU.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPHU PEUICHUHU 3a7ad U3 JPYTHX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHHUS HAWIy4dlIero peleHus B
NPUKIAJAHBIX 3aJadax, JUIsl OIPEAENICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuin CMBICI UMHTErpaa. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE pEaJbHBIX TMPOIECCOB € MOMOILIBI0 U depeHInanIbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKJaHCKOro oOmecTBa (BbIOOPHI, OMPOCHI W JPYroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOW MAaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, chOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs 3CTETHUKY MaTeMaTHUUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymedr mnpodeccnrt W Ppearru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEeNbHOCTH, 3TaroB €&
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICICHNs TIOHATHU, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIAcCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (GOPMYyIUpPOBaTH M  MPEoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIC U OTPHUIATEIIbHBIC, CAIMHUYHBIC, YaCTHBIC M OOIIKE, YCIOBHBIC,

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHHUH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, PUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHus ydeOHOM 3amaud  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

UCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT TO3HAHUS,
dbopMyIMpOBaTh  BOMPOCH,  (UKCHPYIONIUE  MPOTUBOpEUYHE,  MpoOsIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIECIOBAHHE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOT0 00BEKTa, SIBJICHHS, IIpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
MPOBENEHHOTO  HAOMIOJIEHUS, HUCCIIEIOBAHUSA, OILIEHUBaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TAKXKE BbBIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, TaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U JIJISI PEILLICHUS 3a]1auu;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEJIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUs MO XOAY PEIICHUS 3a7auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXKIEHUA C CYXKICHHUSIMHU IPYTUX YYAaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpaTh (opMar BBICTYIUICHUS C YYETOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Tpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mNpU pelmeHuH Y4YeOHbIX 3a7ad, NTPUHUMATh II€Jib COBMECTHOMU
NeSATEeILHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacrpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmoBbIX ¢Gopmax paboThl (00CyxkaeHUs, OOMEH MHEHHUI,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kiacce oOyyarouiuiicss MOJYYUT CIEIYyIOIINE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpPUPOBaTh MOHATUSMU: pPAaIlMOHANIBHOE YHCIIO, OECKOHEUHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BRIUMCIICHUS, TTPABUJIA OKPYTICHUS, IPUKHUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH NOHATUAMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH ¢ UeNbIMU KO3(h(UIMEeHTaMi, KOPHU MHOTOWIECHA, MPUMEHSThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKHH CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BATh IIOCTPOCHHBIE MOJENIM C IOMOLIBI0 MAaTpPULl U ONPENEIIUTEIIEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB LTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYeckrue GopMyIibl Uil TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallUd Ha S3bIKE alreOpbl, COCTaBJIATh
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO 0OpaTHble (QYHKIUHU, KoMmmno3uuus GQyHKUMA, Tpaduk QyHKUIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: YETHBIE M HEYETHBIE (PYHKIUH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HelabIM TOoKazareneM, rpapuk CTeneHHOW (YHKIMH C HAaTypaJbHBIM M IIEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTeNneHH Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeJeieHre TPUTOHOMETPUYECKUX (PYHKIIMN YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJTHO OMNEPHUPOBATH MOHATUSAMHU: apuPMeTHUecKass U TeoOMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMOHEHLUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUM JJI PELIEHUS peajbHBIX 3aJad IMPUKIIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OINEpUpPOBaTh IOHATUSIMU: HENPEPbIBHbIE (PYHKIHMU, TOYKU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIEpUpPOBaTh MOHATUSMHU: TIEpBasi U BTOpas IMPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOIHO OIEpPHpPOBaATh TMOHATHUSIMU: OIpENeNieHHue, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oOy4aromuics TOJYYUT CIIETYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelIeHus 3a0a4, IPUMEHATD
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTEKCHBIX YHCEJI, MPEACTABIATh KOMIUICKCHBIE YHCa B anreOpanmyeckoil u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
Jorapu(pMUYECKUX YPaBHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3BIKE alnreOpbl, COCTABIATh
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMMO3UIMU (PYHKIUHA C TOMOIIBIO DJIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIUU JJIS MOJEIUPOBAHUS W MCCIEAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTPE3KE;

WCMOJIb30BaTh MPOU3BOAHYIO I HAXOXICHUS HAWIy4YlIEro pELICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOJUTh NEPBOOOpa3HbIE 3IEMEHTAPHBIX (DPYHKIUNA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MpUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COIMAIBHO-?KOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pasoBare/ibHbIC
padoTshI padoThI
pecypchl
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1 4
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oynkuuu U rpaduku. CreneHHas GyHKIHS C 12 1 3
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0i CTENICHH. 15 1 4
WppaumonanbHble ypaBHEHUS
4 [TokazarenbHas pyHnkuus. [lokazarenbHble 10 1 3
ypaBHEHHUS
J .
5 orapumudeckas GyHKIUs 18 1 5
Jlorapudmuueckue ypaBHEHHS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1 7
YpaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 9 0
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 34




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusie IlpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 I/ICCJ'IGI[OBaHI:Ie (GYHKIHHI C TOMOIIBIO 29 1 5
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1 2
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 1 1 3
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1 5
norapuMUUecKre HePaBeHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1iesnbie uncna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1 2
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1 3
9 HOBTOPGHI/IG, 0000I11IeHNEe, CHCTEMATH3AINS 16 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 25




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Kour
Ne poJb
Tema ypoka
n/n yp Bceero HBIE
padort

bl

[[MHoxkecTBO,
OTiepaliy HaJl
MHOKECTBAMH U
HX CBOMCTBa

JnarpaMmsl
Diinepa-Benna

IIpakr
HYeCKHU
e
padort
bl

[darTa usyyenus

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTesbHbIE PeCypChl

https://resh.edu.ru/subject/lesson/6061/start/36
068/

[IpumeHeHue
TEOPETHUKO-
MHO>KECTBEHHOTO 1 0
arrmapara Jjis
peleHus 3a1a49

https://resh.edu.ru/subject/lesson/4739/conspect
/200513/

Parmmmonansnabie
YHUCa.
OOLIKHOBEHHEIE U
JIECATUYHBIE
npoow, 1 0
MIPOLIEHTHI,
OCCKOHEUHbBIE
MEePHONIECKHE

npobu

https://resh.edu.ru/subject/lesson/6915/conspect
/236431/




ParmmmonansabIe
YHpcIa.
OOBIKHOBEHHbBIE U
JIECATUYHBIE
npodwu,
MIPOLICHTHI,
OCCKOHEUHBIE
MIEPHONICCKHE
npobu

[Ipumenenne
npobeit u
MPOLEHTOB JIJIA
peleHus
MIPUKJIIATHBIX
3a1a4

https://infourok.ru/celie-i-racionalnie-chisla-klass-
1328152.html

https://infourok.ru/urok-na-temu-reshenie-
tekstovyh-zadach-na-procenty-sberegatelnye-
vklady-6663240.html

[IpumeHeHne
npobeit u
MIPOLIEHTOB IS
pelieHus
IIPUKJIAIHBIX
3a1a4

https://resh.edu.ru/subject/lesson/6847/start/23
7920/

JleicTBUTENbHBIE
4ypcia.
Pammonansueie u
HppalMOHANIbHbIE
qyucia

https://resh.edu.ru/subject/lesson/4730/conspect
/149072/

Apudmernueckue
OTICPAIIAH C
JNIEUCTBUTEILHBIM




1 yucjiaMu

10

11

Monaynb
JNIEUCTBUTEIILHOTO
YHCIa U €ro
CBOICTBa

[TpubmmxEHHbBIC
BBIYMCIICHUS,
npaBuiia
OKpYTJICHHUS,
MIPUKUIKA U
OIICHKA
pe3ynbTara
BBIYHCJICHUH

https://infourok.ru/prezentaciya-po-algebre-
modul-deystvitelnogo-chisla-reshenie-uravneniy-
s-modulem-dlya-klassa-477466.html|

https://resh.edu.ru/subject/lesson/7240/conspect
/249035/

12

OcHoBHBIE
METO/bI PEIICHUS
LETBIX U APOOHO-
paIoHaIbHBIX
YpaBHEHUH U
HEPaBEHCTB

https://resh.edu.ru/tv-program/archive/409

13

14

OcHOBHBIE
METO/IbI PEIICHUS
LEeNBIX U APOOHO-
paIoHaIbHBIX
YpaBHEHUH U
HEPaBEHCTB

OcHOBHBIE
METOJIbI PEIICHUS
LENBIX U APOOHO-
parroHaIbHBIX

https://infourok.ru/metodicheskij-material-po-
teme-racionalnye-uravneniya-i-neravenstva-
6709975.html




YPaBHEHUU U
HEPaBEHCTB

15

16

MHorouness! oT
OJIHOM
IIEPEMEHHOM.
Henenue
MHOIO4JICHA Ha
MHOTOYJIEH C
OCTaTKOM.
Teopema bezy

MHOro4JieHsl ¢
LETBIMU
kodpurmenTamu
. Teopema Buera

https://resh.edu.ru/subject/lesson/5298/conspect
/326968/

https://resh.edu.ru/subject/lesson/4728/conspect
/158544/

17

Pemrenue cucrem
JIMHENHBIX
ypaBHEHUH

https://skysmart.ru/articles/mathematic/reshenie
-sistem-uravnenij

18

19

Pemenne cucrem
JIMHEHBIX
YpaBHEHUU
Marpuna
CHCTEMEI
JIMHEHBIX
YPaBHEHUM.
Ompenenurens
MaTpulbl 2X2, ero
reOMETPUYECKU I
CMBICI U
CBOICTBA;

https://oblakoz.ru/conspect/534394/matrica-
sistemy-lineynyh-uravneniy-opredelitel-matricy




BBIYHCIICHHUE €T'0
3HaA4YCHUA

20

Onpenenurens
MaTpuIbl 2X2, ero
reOMETPUYECKU I
CMBICI U
CBOMCTBA;
BBIUHCIICHHUE €TO
3HAYCHUS

21

22

23

24

IIpumeHeHue
OTIpeAEIUTENS
JUISL PELLIEHUs
CUCTEMBI
JIMHEUHBIX
ypaBHEHUH

Pemenne
MIPUKJIIATHBIX
3aJ1a4 C IIOMOIIBIO
CHCTEMEI
JIMHEMHBIX
YpaBHEHUU

Pemenue
MIPUKJIIATHBIX
3aJ1a4 C IIOMOIIBIO
CHCTEMEI
JIMHEMHBIX
YpaBHEHUI

KonTponsHas
pabora:

https://oblakoz.ru/conspect/534395/primenenie-
opredelitelya-matricy-sistemy-uravneniy-dlya-ee-
resheniya

https://infourok.ru/urok-po-matematike-
opredeliteli-go-i-go-poryadkov-svoystva-
opredeliteley-reshenie-sistem-dvuh-treh-
uravneniy-po-formulam-kramera-751839.html




25

"ParroHaabHbIe
ypaBHEHUS U
HEpPaBEHCTBA.
Cucremsl
JIMHEHHBIX
ypaBHEHU"
OyHKIMA,
CIocoObI 3aJaHUs
GbyHKIIH.
Bzaumno
oOparHbIe

GbyHKIHN.
Kommo3unus

byHKIUH

https://resh.edu.ru/subject/lesson/5175/conspect
/326684/

26

I'paduxk
GyHKIUH.
DneMeHTapHbIe
npeoOpa3oBaHUs
rpadukoB
byHKIUH

27

28

Obnactb
orpeeNeHus 1
MHO>KECTBO
3HAYEHUN
¢ynkuuu. Hynu
GyHKIMU.
[IpomexyTku
3HAK MOCTOSIHCTBA

YeéTtapie U

https://infourok.ru/svoystva-funkcii-promezhutki-
znakopostoyanstva-klass-1039479.html

https://infourok.ru/konspekt-zanyatiya-




29

HEYETHBIE

byHKIHH.
[Tepuonuueckue

byHKIHH.
[IpomexxyTku
MOHOTOHHOCTH
byHKIIUN
MakcumyMmsl 1
MHUHUMYMBI
GbyHKIIH.
Haubonpmee u
HauMEHBIIICe
3HAYCHUE

byHKIIUY Ha
IIPOMEKYTKE

chyotnost-nechyotnost-periodichnost-funkcii-
1532796.html

https://infourok.ru/urok-naibolshee-naimenshee-
znachenie-funkcii-6184099.html

30

JIuneiinas,
KBaJIpaTHUYHAS U
TPOOHO-TMHEWHAS

byHKIMHA

https://resh.edu.ru/subject/lesson/5175/conspect
/326684/

31

DneMeHTapHoe
UCCIIEIOBaHNE U
MIOCTPOCHHE
rpauKoOB 3TUX

byHKIHIT

https://infourok.ru/prezentaciya-po-matematike-
na-temu-issledovanie-funkcii-i-postroenie-grafika-
klass-1922595.html

32

DneMeHTapHoe
UCCIIEIOBaHKE U
MIOCTPOCHHE
rpauKoOB 3TUX

byHKIHIT




33

CreneHsn ¢ 1EIBIM
IOKa3aTeJieM.
bunom Herotona

https://resh.edu.ru/subject/lesson/6119/conspect
/

34

CreneHsn ¢ 1EIBIM
IoKa3areJieM.
bunom HeroTona

35

CreneHHas
byHKIMA C
HaTypaJbHBIM U
LIEJIBIM
mokasareinem. E€
CBOMCTBA U
rpaduk

https://resh.edu.ru/subject/lesson/5540/conspect
/326999/

36

KoHntposbHas
pabora:
"CreneHHas
bynkuus. Eé
CBONMCTBA U
rpacduk"

37

Apudpmernueckuii
KOpEHb
HaTypaJIbHOU
CTEIIEHU U €T0
CBOMCTBA

https://resh.edu.ru/subject/lesson/5498/conspect
/272541/

38

ApudpmeTnueckuii
KOpEHb
HaTypaJIbHOU
CTEIIEHU U €r0
CBOMCTBA

https://infourok.ru/plan-uroka-po-matematike-
na-temu-arifmeticheskiy-koren-klass-903495.html




39

40

41

42

43

44

[IpeobpazoBanus
YHCIIOBBIX
BBIPAYKCHU,
COJIEpIKaIINX
CTETeHU U KOPHU
[IpeoOpazoBanus
YHCIIOBBIX
BBIPAYKCHU,
CoJIEprKaIINX
CTETIeHU U KOPHU
[IpeobpazoBanus
YHCIIOBBIX
BBIPA)KCHU,
COJIEp KaIINX
CTETIeHU U KOPHU
Hppanmonanbusie
ypaBHEHHUS.
OcHoBHbIE
METO/IbI peIIeHuUs
HppalMOHATEHBIX
YpaBHEHUU

UppatmonansHele
ypaBHEHHUS.
OcHoBHBIC
METO/IbI PEIICHUs
HPpAaLOHAIBHBIX
YpaBHEHUI

WppaunonanbHble
ypaBHEHHS.

https://resh.edu.ru/subject/lesson/5138/train/20
0460/

https://resh.edu.ru/subject/lesson/5569/conspect
/

https://infourok.ru/irracionalnie-uravneniya-
metodi-resheniya-3530431.html




OcHoOBHBIE
METO/IbI peIIeHuUs
UppalMOHATBHBIX
ypaBHEHUU

45

PaBHOCHUIBbHEIC
nepexo/ibl B
peleHnmn
HppalvOHaIbHBIX
ypaBHEHUH

https://infourok.ru/prezentaciya-proekt-po-
matematike-na-temu-proekt-metod-ravnosilnih-
preobrazovaniy-irracionalnih-uravneniy-
3327214.html

46

PaBHOCHIIBHEIC
Tepexo/ibl B
peleHun
HppalvoOHaIbHBIX
ypaBHEHUH

47

PaBHOCHUIIBHEIC
MEepexXOobl B
peleHnmn
HMppaLMOHAJIbHBIX
ypaBHEHUH

48

PaBHOCHUIIBHEIC
MEepexXObl B
peleHnmn
HMppaLOHAJIbHBIX
ypaBHEHUH

49

CBoiicTBa 1
rpaduK KOpHS n-
OU CTEleHu Kak

byHKIIUN
oOpatHoIt

https://www.yaklass.ru/p/algebra/10-
klass/stepeni-s-ratcionalnym-pokazatelem-korni-
stepennye-funktcii-11016/funktciia-kornia-n-i-
stepeni-11554




CTEIEHU C
HaTypaJIbHBIM
MoKa3aresieM

50

51

52

53

54

CaoiicTBa u
rpaduK KOpHS n-
O# CTEIEHU KaK
byHKIMH
oOpaTtHoit
CTETIeHHU C
HaTypaJIbHBIM
roKazaresem

KonTponbnas
pabora:
"CBoiicTBa 1
rpaduk KOpHs n-
O CTEIICHH.
Hppanmonanbusie
ypaBHEHHUS"

CreneHs ¢
palroHaIbHBIM
noKazareJjieM U eé
CBOMCTBA

CreneHs ¢
paIroHaIbHBIM
nmokasarTejieM U eé
CBOMCTBA

CreneHs ¢
paIMoHaIbHBIM

https://resh.edu.ru/subject/lesson/4729/conspect
/159012/

https://www.yaklass.ru/p/algebra/10-
klass/stepeni-s-ratcionalnym-pokazatelem-korni-
stepennye-funktcii-11016/poniatie-stepeni-s-
ratcionalnym-pokazatelem-svoistva-stepenei-
11552




OKa3arelieM U eé
CBOICTBa

55

ITokazarenbHas
byHKIHSA, €€
CBOICTBA U
rpadux

https://resh.edu.ru/subject/lesson/3841/conspect
/225572/

56

Hcnons3zoBanue
rpaduka
byHKINN 1715
perieHus
YpaBHEHUU

57

Hcnonb3oBanue
rpaduka
byHKINN 1715
perieHus
YpaBHEHUU

58

IlokazarenabHble
YpaBHEHHS.
OcHoBHbIE
METO/Ibl pelIeHus
MTOKa3aTeIbHBIX
ypaBHEHUH

https://resh.edu.ru/subject/lesson/5627/conspect
/159320/

59

Iloka3zaTennHBIC
ypaBHEHUS.
OcHOBHBIE
METO/IbI PEIICHHS
IMOKAa3aTeIbHBIX
ypaBHEHUH

https://skysmart.ru/articles/mathematic/pokazat
elnye-uravneniya

60

Tloka3zarenbpHbIE




61

62

ypaBHEHUS.
OcCHOBHEBIE
METObI PEIICHHS
IOKAa3aTeNbHBIX
ypaBHEHUU

KoHntposbHas

pabora:

n
Tloka3zarenpHas

GbyHKIHS.

IToka3arenbHbIE

ypaBHEeHUS"

Jlorapudm uuncna.

CaoiicTBa
nmorapupma

https://resh.edu.ru/subject/lesson/5753/conspect
/272573/

63

Jlorapudm guca.

CaoiicTBa
norapudpma

https://infourok.ru/logarifm-chisla-svoystvo-
logarifmov-2616878.html

64

65

66

67

Jlorapudm uuncna.

CaoiicTBa
norapupma
JlecaTu4uHbBIC U
HaTypaJibHbIE
Jorapu@msl

JlecaTuuHbBIC U
HaTypaJbHbIE
sorapupmbl
[Ipeo6pa3zoBanue
BBIPAKECHUI,
COJIEpIKaIINX

https://resh.edu.ru/subject/lesson/3823/conspect
/198624/

https://infourok.ru/prezentaciya-po-algebre-
preobrazovanie-logarifmicheskih-virazheniy-klass-
2760838.html




sorapupmbl

68

69

70

71

72

73

74

[IpeobpazoBanue
BBIPAKCHMUIA,
COJIEPIKAIIIX
norapudmbl
[IpeobpazoBanue
BBIPAYKCHU,
COJIEPIKAIIIX
norapu@mbl
Jlorapudmudaecka
g pyHKIMSA, €€
CBOMCTBA U
rpaduk
Jlorapudmudaecka
g pyHKIMSA, €€
CBONCTBA U
rpaduk
Hcnonb3oBanue
rpacduka
byHKIUHN 1715
pelieHus
YpaBHEHUU

Hcnonb3oBaHue
rpacduka
byHKIUYU A7
peuieHus
YpaBHEHUU

Jlorapudpmuueckn
€ YpaBHEHHS.

https://resh.edu.ru/subject/lesson/3834/conspect
/198655/

https://infourok.ru/konspekt-uroka-v-klasse-
funkcionalnograficheskiy-metod-resheniya-
pokazatelnih-i-logarifmicheskih-uravneniy-
943256.html

https://infourok.ru/urok-v-10-klasse-po-teme-
metody-resheniya-logarifmicheskih-uravnenij-




OcHoBHbIE
METO/IbI peIIeHUs
Jorapu(MuvecKu
X YpaBHEHHI

4636979.html

75

76

77

78

79

Jlorapudmuueckn
€ ypaBHEHHUS.
OcHOBHbIE
METO/bI peIIEeHUs
norapupMuIecKu
X YpaBHEHUI

Jlorapudmmuecku
€ YpaBHEHHUSI.
OcHOBHbIE
METO/IbI PEIICHUs
norapuMUUecKu
X YpaBHEHHI

PaBHOCHIBHBIE
Iepexobl B
peleHnmn
norapuMUUecKu
X YpaBHEHHI

PaBHOCHIIBHBIE
IIEPEXO/IbI B
peleHnn
norapupMUIEcKu
X YpaBHEHHI
KonTponsHas
pabora:
"Jlorapugmuueck




ast pyHKIHUS.
Jlorapudmuuecku
€ ypaBHeHHUs"

Cunyc, KOCUHYC,

TaHT'€HC U
80 https://resh.edu.ru/subject/lesson/6019/conspect
KOTaHT'€HC
/199180/
YHCJIOBOTO
apryMeHTa
https://www.yaklass.ru/p/algebra/10-klass/sinus-
CI/IHyCJ KOCHHyC7 . . . . . oy .
i-kosinus-tangens-i-kotangens-svoistva-i-grafiki-
TaHT€HC U . . . .
trigonometricheski_-10781/nakhozhdenie-
81 KOTaHI'€HC L S .
znachenii-sinusa-i-kosinusa-tangensa-i-
CIIOBOTO
HacIoBor kotangensa-10880/re-9232b27f-94¢5-425b-9d61-
aprymeHTa 3704ac359bad
Apkcunyc,
ApKKOCHUHYC U
82 apKTaHI€HC
YHUCIOBOTO
aprymeHTa
Apkcunyec,
ApKKOCHHYC B
P Y https://resh.edu.ru/subject/lesson/6322/conspect
83 apKTaHI€HC
/114652/
YHUCIOBOTO
aprymeHTa
Tpuronomerpuue https://www.yaklass.ru/p/algebra/10-klass/sinus-
CKasl OKPY’KHOCTbD, i-kosinus-tangens-i-kotangens-svoistva-i-grafiki-
84 onpeerIeHue trigonometricheski_-10781/chislovoi-argument-
TPUTOHOMETPHUYEC trigonometricheskikh-funktcii-10782/re-

KuX (pyHKIHI

dOeaebbc-3eb1-492¢c-b140-0aa007c7cded




YK CIIOBOT'O
aprymeHra

85

Tpuronomerpuue
CKasi OKPYKHOCTBb,
onpelecHue
TPUTOHOMETPHUYEC
KuX (pyHKIHI
YHUCJIOBOT'O
aprymeHTa

86

OcHoBHBIE
TPUTOHOMETPHYIEC
Kue Gpopmybl

https://infourok.ru/prezentaciya-po-algebre-10-
kl-trigonometricheskie-formuly-5409516.html

87

88

89

90

OcHoBHbIE
TPUTOHOMETPHUEC
Kue hopMyITbI
OcHoBHbIE
TPUTOHOMETPHUEC
Kue Gpopmysl
OcHoBHbIE
TPUTOHOMETPHUEC
K1e GopMyIIbl
[IpeoOpa3zoBanue
TPUTOHOMETPHUEC
KHUX BBIpa)KCHUI

https://resh.edu.ru/subject/lesson/4324/conspect
/

91

[Ipeo6pa3zoBanue
TPUTOHOMETPHYEC
KHX BBIpa)KCHUI

https://infourok.ru/prezentaciya_k_uroku___alge
bry v_10 klasse_po_teme_preobrazovanie_trigo
nometricheskih_vyrazheniy-480695.htm

92

[IpeoOpa3zoBanue

https://www.yaklass.ru/p/algebra/10-
klass/formuly-preobrazovaniia-




TPUTOHOMETPHUYEC
KUX BbIpaXKEHUN

trigonometricheskikh-vyrazhenii-9146

93

94

95

96

97

[TpeobOpaszoBanue
TPUTOHOMETPHUEC
KHMX BBIpa)KCHUI

Pemenne
TPUTOHOMETPHUYEC
KUX YpPaBHEHUU

Pemenne
TPUTOHOMETPHUYEC
KUX YpaBHEHUU

Pemenue
TPUTOHOMETPHUYEC
KUX YpaBHEHUU

Pemenue
TPUTOHOMETPUYEC
KUX YpaBHEHUU

https://resh.edu.ru/subject/lesson/6320/conspect
/

https://www.yaklass.ru/p/algebra/10-
klass/trigonometricheskie-uravneniia-
9145/metody-ispolzuemye-dlia-resheniia-
trigonometricheskikh-uravnenii-9134/re-
995e0a3e-90bc-4e3a-b784-3f48ab285dde

https://infourok.ru/reshenie_trigonometricheskih
_uravneniy_10_klass-493973.htm

98

Pemenne
TPUTOHOMETPHUYEC
KUX YpaBHEHUU

99

100

Pemenne
TPUTOHOMETPHUYEC
KMX YpaBHEHUU
Pewmenue
TPUTOHOMETPUYEC
KHX YpPaBHEHUU




101

102

KoHntposbHas
pabora:
"Tpuronomerpuy
€CKHE BBIPAXKECHUS
u
TPUTOHOMETPHUYEC
KM€ ypaBHEeHUA"

ITociaenoBaTenbHO
CTH, CIIOCOOBI
3aJaHUs
IIOCJIEIOBATEIIFHO
creil. Meton
MaTeMaTHYECKOMN
WHIYKITAH

https://infourok.ru/urok-po-algebre-i-nachalu-
analiza-po-teme-metod-matematicheskoy-
indukcii-klass-741993.html

103

MOHOTOHHBIE U
OTpaHUYCHHBIC
IMOCJIEIOBATEILHO
ctu. Ucropus
aHaIu3a
OCCKOHEUHO
MaJbIxX

104

105

Apudpmernueckast
nporpeccus

I'eomerpuueckas
nporpeccust

https://resh.edu.ru/subject/lesson/5223/conspect
/326716/

https://www.yaklass.ru/p/algebra/9-
klass/chislovye-posledovatelnosti-progressii-
9139/geometricheskaia-progressiia-svoistva-
geometricheskoi-progressii-9142/re-1cea80c1-
2bde-4270-a473-6b6d81ad228d

106

Beckxoneuno




yOBIBaroIas
reoMeTpHYIECKast
nporpeccust

107

Cymma
OECKOHEYHO
yOBIBatomei
reoOMETPUYECKOI
MIPOrpeccuu

https://infourok.ru/urok-po-teme-beskonechno-
ubivayuschaya-geometricheskaya-progressiya-
algebra-kl-1388058.html

108

JInHeliHbI 1
3KCIOHEHIIMAIbH

bIi1 pocT. Huco e.

dopmyia
CJIOXKHBIX
IIPOLIEHTOB

https://resh.edu.ru/subject/lesson/5223/conspect
/326716/

109

110

111

JInHeliHbIA 1
SKCIIOHEHIIHAILH

bIi1 pocT. Yucrno e.

®opmyna
CJIOXKHBIX
IIPOLICHTOB

Hcnonn3oBanme
MIPOTPECCUU AJIA
peuieHus
pealbHBIX 3a/1a4
MIPUKIIATHOTO
XapaxkTepa
KonTponsHas
pabora:
"ITocaenoBaTenbH

https://infourok.ru/prezentaciya-k-uroku-algebry-
v-9-klasse-linejnyj-i-eksponencialnyj-rost-
6559413.html




OCTH U
nporpeccun”

112

113

114

115

116

117

HenpepsiBubie
(GYHKIIUY ¥ UX
CBOICTBa

Touka pa3pbiBa.
AcCHMIITOTEI
rpadukoB
byHKIUH
CsoiicTBa
byHKIUH
HETIPEPBIBHBIX Ha
OTpe3Ke
CsoiicTBa
byHKIUH
HETPEPBIBHBIX Ha
OTpe3Ke

Merton
WHTEPBAJIOB JJIsI
peleHus
HEPABEHCTB
MeTton
WHTEPBAJIOB JJIsI
peLeHus
HEPABEHCTB

https://infourok.ru/uroklekciya-neprerivnost-
funkcii-tochki-razriva-i-ih-klassifikaciya-
1502341.html

https://infourok.ru/svojstva-funkcij-nepreryvnyh-
na-otrezke-4742223.html

https://infourok.ru/urok-po-algebre-na-temu-
reshenie-neravenstv-metodom-intervalov-
4494018.html

118

MeTton
WHTEPBAJIOB JJIsI
peLeHus
HEPABEHCTB




119

120

121

IIpumeHeHue
CBOMCTB
HETIPEPBIBHBIX
byHKIMA 115
perieHus 3ana4y
IIpumeHeHue
CBOMCTB
HETIPEPBIBHBIX
byHKIUH s
penieHus 3a1a4y
IlepBas u BTOpas
MIPOM3BOTHBIC

byHKIIUN

https://oblakoz.ru/conspect/534430/primenenie-
svoystv-nepreryvnyh-funkciy-dlya-resheniya-
zadach

https://resh.edu.ru/subject/lesson/3954/conspect
/201010/

122

Omnpenenenue,
r€OMETPUYECKUI
CMBICH
MIPOU3BOJHOMN

https://resh.edu.ru/subject/lesson/3976/conspect
/

123

Omnpenenenue,
buznveckuit
CMBICTT
MIPOU3BOIHOMN

124

125

YpaBHeHue
KacaTeJIbHOU K
rpaduky
byHKIIIT
YpaBHeHue
KacaTeJIbHOU K
rpaduxy
byHKIIIT

https://skysmart.ru/articles/mathematic/uravneni
e-kasatelnoj-k-grafiku-funkcii




126

[IpousBoaHbIe
JJIEMEHTapHBIX

byHKIMHA

https://oblakoz.ru/conspect/534436/proizvodnye
-elementarnyh-funkciy

127

[IpousBoaHbIe
3JIEMEHTaPHBIX

byHKIII

https://skysmart.ru/articles/mathematic/tablica-
proizvodnyh-funkcij

128

[IpousBognas
CYMMBI,
MIPOU3BEICHMUS],
YacTHOT'O U
KOMITO3UIIUH

byHKIUH

https://resh.edu.ru/subject/lesson/3954/conspect
/201010/

129

[IpousBogHas
CYMMBI,
MPOU3BEJICHHUS,
YaCTHOTO U
KOMITO3UIIUH

byHKIUH

https://resh.edu.ru/subject/lesson/3954/conspect
/201010/

130

[IpousBoaHas
CYMMBI,
IIPOU3BE/ICHHUS],
4aCTHOI'O U
KOMITO3ULIUU

byHKIHII

131

KoHntponbHas
pabora:
"[IponzBoaHas"

132

[ToBTOpEHUE,
0000111cHNE,




cucTeMaTu3aIus
3HAHUM:
"VpaBuenus"

[ToBTOpEHHUE,
0000111eHNE,

133 CHCTEMATU3ALIH
3HAHUI:
"®yukuun"

Hrorosas
134 KOHTpPOJIbHAs
pabora

Hrorosas
135 KOHTPOJIbHAS
pabora
IToBTOpEHUE,

000011IEHHE,
CcHUCTEMaTH3aIUs

136

3HAHUH

OBIIEE KOJIMYECTBO
YACOB IIO0
I[TPOTPAMME

136

10

34




11 KIIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIeIOBaHMIO (PYHKIIHM Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoauuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3y4eHust

DJIEeKTPOHHbBIE
uudgponbie
oOpa3oBaTejibHbIE

pecypchl

[IpuMeHeHne Npou3BOJHOM K
UCCleIoBaHUI0 (PYHKIMH Ha
MOHOTOHHOCTb M KCTPEMYMBI

[IpuMeHeHne Npou3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpumeHeHne Mporu3BOIHOM K
uccaeaoBaHuio PyHKIUH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[Ipumenenne npou3BOIHON K
WCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI
[Ipumenenne npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

Haxoxmenne HanOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON

(GyHKIIMU Ha OTpe3Ke




Haxoxneaue HauOOoJIbILIErO U
HAaWMEHBIIIETO 3HAYCHU S HEMPEPBHIBHON
(GbyHKINN Ha OTpE3Ke

10

11

Haxoxxnenne HanOobIIero u
HAaMMEHBIIETO 3HAYEHHUS HETIPEPHIBHOM
(GbyHKINU Ha OTpE3Ke

Haxoxnenune HanOompIIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
(GbyHKINU Ha OTpE3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUCHHS HETIPEPBIBHOM
(bYHKIIMH Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GyHKIIMM Ha OTpe3Ke

13

14

15

16

[IpuMeHeHne MpON3BOIHOM IS
HaXO0XCHHS HaWIY4Ilero peieHus B
MPUKJIAHBIX 3a7ja4ax

[Ipumenenne npou3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nponu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 (GOPMYIIOH UITH
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIIOH UITH




rpaduKom

17 Kommnosumus hyHkmmii

18 Komnozunus GyHkimit

19 Kommnosumus hyHkmmii

20 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJIMHATHOMN TIOCKOCTH

21 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

99 Kontponbnas pabdota: "UccnenoBanue
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [lepBooOpazHas, OCHOBHOE CBONCTBO
1epBOOOPA3HBIX

24 [TepBooOpasHbIe 3NIeMEHTAPHBIX (QYHKITUH.
[IpaBuna HaXOXKIEHUS IEPBOOOPA3HBIX

o5 [TepBooOpazHbie 3NeMEHTapHBIX (QYHKIUH.
[IpaBuia HaX0XA€HUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCKnid CMBICI
UHTerpana

97 Brruucnenue onpenenéHHOro MHTErpana
o gopmysne Horotona-JIeiiOnuna

08 Brruucnenue onpenenéHHOro MHTerpana
o gopmyne HeroTona-JleiiOnuma

29 [IpuMeHeHnue uHTETpaa Jyisi HaXOXKIACHUS
TJI0IA N TIIIOCKUX PUTyp

30 [IpuMmeHeHne nHTerpaa i HaX0XKACHUS

00BEMOB reOMETPUUECKHX TEJ




[Tpumeps! pemennit qudQepeHInaIbHBIX

31 .
ypaBHEHHH

39 [Tpumeps pereruit nuddepeHIuarIbHbIX
YpaBHEHUU
MaremMaTHueCcKoe MOJICIIUPOBAHHE

33 peabHBIX MPOIIECCOB C MTOMOIIBIO
mudepeHIMaTbHBIX YPaBHCHUM

34 KonTponbHas pabora: "[lepBoobpasnas u
uHTerpan”

35 Tpuronomerpuveckue GyHKIUHU, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuieckue GyHKIUHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpruyeckue QyHKIHH, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuieckue GyHKIUHU, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu
OT60p KOpHEHN TPUTOHOMETPUUECKUX

40 YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

41 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUYECKONW OKPY>KHOCTH

42 OT100p KOpHEH TPUTOHOMETPUUYECKHX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPUUECKON OKPY’KHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHHUH C TTIOMOIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

44 Pemenne TpUroHoOMeTpHUECKUX
HEPaBEHCTB

45 Perienue TpUroHOMETpHUYECKUX
HEPaBEHCTB

46 Pemenne TpuroHoMeTprUUECKUX
HEpPaBEHCTB

47 Pemenne TpuroHoMeTprUUECKUX
HEpPaBEHCTB
Konrponsnas padora: "['paduku

48 TPUTOHOMETPHUYECKUX (QYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHbBIE METO/IbI pEeILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEeILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METOJIBI PETICHUS

Jorapu(MUIECKUX HEPABEHCTB




55

56

57

OCHOBHBIE METOBI PELICHUS
norapuMIUYECKUX HEPABEHCTB

OCHOBHBIC METOJIbI PEIICHUS
norapuMIUYECKUX HEPABEHCTB

OCHOBHEBIE MCTOJbI pCHICHUSA
HppaiOHAJIbHBIX HCPABECHCTB

58

59

60

OcHoBHBIC MCTOJbI pCHICHUS
HppaluOHAJIbHBIX HCPABCHCTB

OCHOBHEBIE MCTOJbI PCIICHHA
HppalliOHAJIbHBIX HCPABCHCTB

OCHOBHEBIE MCTOJbI PCIICHHA
HppalliOHAJIbHBIX HCPABCHCTB

61

62

63

I'padrueckue METObI peIICHHUS
UppalMOHATIbHBIX YpaBHEHUI
I'padmyeckue MeToabl pemeHus
HUPPALMOHATIbHBIX YPaBHEHUN
I'paduueckue MeTo bl peleHus
IIOKAa3aTeIbHBIX YPABHEHUN

64

65

66

I'padnueckue MeToabl pereHus
MIOKa3aTeIbHbIX HEPABEHCTB
I'paduueckue MeTo bl peLIeHus
norapuMUYECKUX ypaBHEHUI
I'padnueckue MeToabl pereHus
norapuMHUYECKUX HEPABEHCTB

67

68

I'paduueckne MeToaBI peIICHHS
Jorapu(MUIECKUX HEPABEHCTB

I'paduueckue MeTO bl peLIeHUs




69

70

71

MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
YpaBHEHUU

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
YpaBHEHUU

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapu(pMUIecKux
HEPaBEHCTB

I'padmyeckue MeToabI pemicHUs
MOKa3aTeIbHBIX U Jorapu(pMUIecKux
HEPABEHCTB

72

KonTponbnas padora: "UppannonanbHele,
MoKa3aTeIbHbIE U Jorapu(Mudeckue
HepaBeHCTBa"

73

74

75

KomiiekcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHYECKasi POPMBI 3aruch
KOMITJIEKCHOTO YHCIIa

KommnnekcHble uncna. Anredpandeckas u
TpUTrOHOMETpHUecKasi pOpPMBI 3aHcu
KOMITJIEKCHOTO YHCIIa

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCJIaMHU

76

77

78

Apudmerrueckue onepanum ¢
KOMIIJIEKCHBIMHU YU CJIaMU

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[HHElTHOﬁ IIIIOCKOCTH

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha




79

80

KOOPAMHATHOW INIOCKOCTH

®opmyna Myaspa. Kopuu n-oii ctenenu u3

KOMIIJICKCHOT'O 4YHCJia

®opmyna Myaspa. KopHu n-o#i ctenesu u3

KOMIIJICKCHOT'O 4YHCJia

81

82

83

[IpumeHeHre KOMIUIEKCHBIX YHCEN IS
penieHus (GU3NIECKUX ¥ TEOMETPHIECKHUX

3aaa4

Kontponbnas padota: "KomrmiekcHbie
yucna"

HaTypaJ'IBHbIe K O CIIbIC YHCJIa

84

85

HarypanbHble u nensie yucna

HpI/IMeHeHI/Ie IIPHU3HAKOB ACIIMMOCTHU
OCJBbIX YHCCII

86

[IpuMeHeHne NpU3HAKOB ACIUMOCTH
LIEJIBIX YUCEI

87

88

[IpuMeHeHne NpU3HAKOB AETUMOCTH
nensix yucen: HOJl u HOK

[IpuMeHeHne NpU3HAKOB AETUMOCTH
nenbix yucen: HOJl u HOK

89

90

91

[IpuMeHeHne NpU3HAKOB AEIUMOCTH
LEJIBIX YMCEJI: OCTATKH 110 MOJIYJIIO
IIpuMeHeHne MPU3HAKOB AETUMOCTU
LEJIBIX YUCEJI: OCTATKH 110 MOJIYJIIO

HpI/IMCHCHI/IC MMPU3HAKOB JCINMOCTHU
LEJIBbIX YUCCII: AJITOPUTM EBxnuna nus
peIICHU 3a1a4 B IEJIbIX YHUCJIaX




92

93

94

95

KonTponbHas pabora: "Teopus menbix
gucen"

CucreMa 1 COBOKYITHOCTb YPAaBHEHUU.
PaBHOCHIIbHBIE CUCTEMBI 1 CUCTEMBbI-
CIIEICTBUS

CucreMa 1 COBOKYITHOCTb YPaBHCHUH.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEICTBUS

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

96

97

98

99

OcHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEN MPpPALMOHAIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

OCHOBHBIE METOABI PELLIEHUS CUCTEM U
COBOKYITHOCTEH ITOKAa3aTEIbHbIX
ypaBHEHUN

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U

COBOKYTIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

100

OcHOBHBIE MCTOJIbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
YpaBHEHUI

101

[IpuMeHeHne cucTeM K pelIeHU0
MaTeMaTH4YeCKNX 3a1ay4 U 3a1a4d 13




pa3nuyHbIX 0071acTeil HAyKH U peabHOM
KU3HU, UHTEpIIpETalus I0JY4eHHBIX
pe3yJIbTaTOB

102

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 u3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HU, HHTEPIIPETALUs I10JY4EHHBIX
pE3yJIbTaTOB

103

[IprMeHeHre HEPAaBEHCTB K PELICHUIO
MaTeMaTH4YeCKHUX 3a/1a4 U 3a/1a4 U3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HM, HHTEPIIPETALUs IIOJTY4EHHBIX
pE3yJIBTAaTOB

104

Kontposnbnas pabora: "Cucremsi
panMoHaATBHBIX, UPPAIIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHH"

105

106

PanunoHansHBIC YpaBHCHHU C ITapaMCTpaMu

PanmonansHbIe HEpaBEHCTBA C
rapaMeTpamu

107

108

PanvoHaneHbIE CUCTEMBI € ITapaMeTpaMu

WppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMu

109

HppanmoHanbHbIe CUCTEMBI C
rapamMeTpamMmu

110

IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu




111

112

113

IlokazarenabHbIE CUCTEMBI C TapaMeTpaMu

Jlorapupmuueckue ypaBHEHHUS,
HEpPaBEHCTBA C MapaMeTpaMu
Jlorapudmuaeckue CUCTEMBI C
napameTpamu

114

115

Tpuronomerpruyeckue ypaBHEHUS C
napameTpamu

TpuroHomeTpuueckre HEpaBeHCTBA C
rnapameTpamu

116

TpUroHomMeTpu4ecKue CUCTEMBI €
rapamMeTpamMmu

117

[TocTpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJIENEN peabHbIX
CUTYyAalUi C IOMOLIbIO YPABHEHUH C
rapameTpamu

118

119

120

ITocTpoenue u ucciegoBanue
MaTEeMaTHYECKUX MOJENIEHN peaabHbIX
CUTYyalMil C IOMOLIBIO CUCTEM YPAaBHEHUMN
C mapamMeTpaMu

ITocTpoeHue u ucciaenoBaHue
MaTeMaTUYECKUX MOJENEH peaabHbIX
CUTYyAallMil C IOMOLIBIO CUCTEM YPABHEHUM
C mapamMeTpaMu

KonrtponbHas pabdora: "3anauu ¢
napaMerpamu”

121

[ToBTOpenue, o6o0mEH e,
cUcTeMaTu3anus 3HaHuii: "YpaBHeHus"




122

123

124

[ToBTOpenue, 060061IeHNE,
cucTeMarusanus 3HaHui: "YpaBHenus"
[ToBTOpeHME, 0600MIIEHNE,
cUCTeMaTu3alus 3HaHu: "Y paBHEHUSI.
Cucremsl ypaBHeHU"

[ToBTOpeHME, 0600MIIEHNE,
cucrtemaTtusanus 3Hanuii: "HepaBencrsa"

125

[ToBTOpenue, 060061IeHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencraa"

126

127

128

[ToBTOpeHME, 0000MIIECHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

[ToBTOpeHue, 0000IIEHNE,
cucrtematusanus 3Hanuii: "l[IpousBoaHas u
e€ npuMeHeHue"

[ToBTOpeHme, 06001IEHNE,
cucrtematusanus 3Hanuii: "l[IpousBoaHas u
e€ npumeHeHue"

129

[ToBTOpenue, o6o0IIEHNE,
cucteMatuzanus 3Hanuii: "[IponsBoaHas u
e€ npuMeHeHue"

130

131

[ToBTOpenue, 06001IeHNE,
cucreMaTtu3anus 3Hanuii: "MHterpan u ero
npuMeHenue"

[ToBTOpeHue, 060061IeHNE,
cucTeMaTu3alus 3HaHui: "OyHkuun"

132

[ToBTOpenue, o6o0mEH e,
cucTeMaTu3alus 3HaHui: "OyHkuun"




133 [ToBTOpenue, 060061IeHNE, 1
cucTeMaTtu3aius 3Hanuii: "OyHxuun"
134 Hrorosas koHTpobHas paboTa
135 HroroBas KoHTpoJIbHAs paboTa
136 [ToBTOpEHME, 0606H_ICHI:IG, 1
CUCTEeMAaTH3aIHsl 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10 0
[MTPOI'PAMME

HOACHUTEJIBHAS 3AIIMCKA

['eomeTpus siBisieTCs OJHUM M3 0a30BBIX KypCOB Ha YpOBHE CpelHEro oOuiero oOpa3oBaHusA, TaK Kak 00eCIeunBaET
BO3MOXXHOCTh HM3y4Y€HUS NUCHUUIUIMH E€CTECTBEHHO-HAYYHOW HAIMpPAaBICHHOCTH W TPEIMETOB TYMaHHUTAapHOTO IIHKIIA.
[TockonpKy JIOrMYECKOe MBIIUICHHE, (OPMUPYEMOE MPU H3YyUYEHUU OOYUYaAIOUTUMUCS TMOHATUHHBIX OCHOB T€OMETpPHUH, MPHU
JI0Ka3aTeNbCTBE TEOPEM M MOCTPOCHUU LIETIOUKHU JIOTUYECKUX YTBEPKACHUM MPU PEIICHUH I'€OMETPUUECKHUX 3a/layd, YMEHHE
BBIJIBUTATh U ONPOBEPTaTh TUMOTE3bl HEMOCPEACTBEHHO MCTIOIB3YIOTCS MPU PEIICHUH 3a]1a4 €CTECTBEHHO-HAYYHOTO 1IMKJIA, B
YaCTHOCTHU (pU3UUECKuX 3ajay.

Llenp ocBoeHMs mporpaMMbl yueOHOTO Kypca «['eomeTpus» Ha yriayOlIEHHOM YPOBHE — Pa3BUTHE WHIMBUAYATbHBIX
CIIOCOOHOCTEW O0ydarmuxcs MpU U3YYCHUH TEOMETPHH, KaK COCTaBISIONICH MpeaMeTHoW oOmactu «Marematuka u
uH(popmMaTHKa» uepe3 oOecreyeHre BO3MOXKHOCTH TPHOOPETEHHS W MCIOJL30BaHMS 0oJiee TIIYOOKHX T'€OMETPUUYECKUX
3HAHUN W JEUCTBHM, CHenu(UUHBIX TE€OMETPUHU, U HEOOXOAMMBIX JIS YCIENIHOTO MNpodecCHuoHaIbHOTrO 00pa3oBaHMs,
CBSI3aHHOTO C MCTIOJIb30BAaHUEM MaTEMATHKH.

[IpropuTeTHBIME 3a7a4aMH Kypca T€OMETPUH Ha YriayOJIEHHOM YPOBHE, PACHIMPSIONIMMH W YCHIIMBAIOIIMMU KypC
0a30BOTO YPOBHS, SBIISIOTCS:

pacIIMpeHne MpeCTaBICHUsI 0 TEOMETPUU KaK YaCTH MUPOBOU KyJIbTYpbl U (DOPMUPOBAHUE OCO3HAHUS B3aMMOCBSI3H
TE€OMETPHUH C OKPY>KAFOIIIUM MUPOM;



(GopMupoBaHHE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEMIIMX MaTeMaTHYEeCKHX MOJENX,
MO3BOJISIFOIIMX OIKCHIBATh M M3y4daTh Pa3HbIE SIBJICHUS OKPYKAIOLIEro MUpa, 3HAHUE MOHATUWHOIO ammapara Mo pasaeny
«CtepeomeTpus» yueOHOT0O Kypca reOMEeTpuUH;

(opMupoBaHHE YMEHHS BJIAaJE€Th OCHOBHBIMH IMOHSTHSIMH O THPOCTPAHCTBEHHBIX (QUIypax M HUX OCHOBHBIMU
CBOMCTBaMH, 3HAaHUE TeopeM, (POpPMyYIT U yMEHHUE UX MPUMEHSITh, YMEHUS JOKa3bIBaTh TEOPEMBbl M HAXOJAUTh HECTAHIAPTHHIC
CrocoOblI penieHus 3a1ady;

(dopMupoBaHrE YMEHUSI paclio3HaBaTh HA YepPTekKax, MOJIEISIX U B PealbHOM MUPE MHOTOTPAaHHUKU M TeJa BpallleHus,
KOHCTPYHUPOBATh T€OMETPUUECKNE MOJCIIN;

(opMupoBaHrE MOHUMAaHHSI BO3MOKHOCTH aKCMOMATUYECKOTO MOCTPOEHUSI MATEMaTU4YECKUX TEOpUi, (popmMupoBaHUe
MMOHUMAaHUS POJIM AKCHOMATUKH MPU MTPOBEICHUH PACCYKICHUN;

(opMHpOBaHKE YMEHUS BIAJAETh METOJIAMHU JTOKA3aTENIbCTB U AJITOPUTMOB PEILICHUS, YMEHUS UX PUMEHSTh, IPOBOJAUTH
JIOKA3aTeJIbHBIE PACCYXKACHUS B XOJE PEILICHUS CTEPEOMETPUYECKMX 3aJad M 337a4 C MPAKTUYECKUM COJEpIKAHUEM,
(dbopMHpOBaHUE MPENCTABICHUS O HEOOXOIMMOCTH JOKA3aTEeNbCTB MPU 0OOCHOBAHUU MAaTEMATHUECKUX YTBEPKICHUM U poin
AKCHMOMAaTHKH B IIPOBEJICHUU JETYKTUBHBIX PACCYXICHUM;

pPa3BUTHE M COBEPIICHCTBOBAHME HHTEIIEKTYAJIbHBIX U TBOPUECKHX CIIOCOOHOCTEN 00yYaroluxcsi, MO3HABATEIbHOU
AKTUBHOCTHU, UCCJIEI0BATENCKUX YMEHUHN, KpUTUYHOCTH MBIIIEHUS, UHTEPECA K U3YUEHUIO TEOMETPUH;

(¢opMupoBaHrue (YHKIMOHATIBLHOW TPAMOTHOCTH, PEJIEBAHTHOW TE€OMETPUU: YMEHHS pACIIO3HABaTh MPOSBICHUS
reOMETPUUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEM B peajbHbIX JKU3HEHHBIX CUTYalUsX M MPU U3YyUYEHUU JAPYTUX
y4eOHBIX MPEIMETOB, MTPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEMN, MOJICIMPOBAHUS PEAIbHBIX CUTYAIIMM, HCCIIEJOBAHUS
MOCTPOEHHBIX MOJIeJIEH, MHTEPIPETALUU MTOITYYEHHBIX PE3YyJIbTAaTOB.

OCHOBHBIMH coZiepKaTebHbIMUA JIMHUAMH y4ueOHoro kypca «l'eomerpuss» B 10—11 kiaccax sBistorcs: «lIpsimbie u
IJIOCKOCTH B IPOCTPAaHCTBE», «MHoOrorpaHHukn», «Tena BpamieHus», «BekTopsl M KOOpAMHATBI B IPOCTPAHCTBEY,
«/IBM>KEHHSI B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO tpeboBaHUE «yMETh ONEPUPOBATH MOHITUSIMU», PEIIEBAHTHHIMA T'€OMETPUHU Ha
yriyonéHHoM ypoBHe oOyueHust B 10—11 kiaccax, OTHOCUTCS KO BCEM COJEpkKaTeIbHbIM JIMHUSIM y4eOHOro Kypca, a
(dbopMHpOBaHHE JIOTHYECKUX YMEHHM pachpenesseTcs He TOJBKO IO COAEepXaTelIbHbIM JIMHUSAM, HO U M0 ToAaM OOy4YeHHs.



Copep:xanne 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaraMm ocBoeHuss DenepanbHoi paboueld mMporpaMMel,
pacnpeieiéHHBIM TI0 ToaM O0y4YeHUs, CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUITHAIBHBIM
BOIpocaM oOOydaromuecss 00palalnch HEOJAHOKPATHO. OJTO IMO3BOJIAET OPraHU30BaTh OBJIAJICHUE TI'E€OMETPUUYECKUMHU
NOHATUSIMUA U HaBbIKAMU IOCJIEIOBATEIBbHO M TOCTYNAaTeNIbHO, C COOJIOJCHUEM NPHUHIIMIIA MPEEMCTBEHHOCTH, a HOBBIE
3HAHMS BKIIIOYATh B OOLIYI0 CHCTEMY T'€OMETPUUYECKUX NPEICTABICHUN O0YyYarolUXCs, paclupss U yriyouss e€, oopa3ys
IIPOYHBIE MHOKECTBEHHBIE CBS3U.

[lepexoa K U3y4EHUIO TEOMETPUN Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3naTth ycioBus ans auddepeHumanud oO0y4eHUs, MOCTPOCHUS] WHIMBHUAYAIbHBIX OOpa30BaTEIbHBIX MPOrPaMM,
o0ecneunThb yriryOoi€HHOE U3yUyeHHE T€OMETPUH KaK COCTaBIIsIoNIEel yueOHoro npeamera «MaremaTtukay;

MOATOTOBUTh OOYYarOIIUMXCsl K MPOJOJDKEHUIO W3YYEHHS MAaTeMaTHKM ¢ Y4Y€TOM BblOOpa Oyaymieil npodeccuw,
o0ecreunBasi MPEeMCTBEHHOCTh MEXKy OOIIUM U MPOPECCUOHATIBHBIM 00Pa30BAHUEM.

Ha uzyudenne yue6Horo kypca «I'eomerpusi» Ha yriyonéHHoMm ypoBHe otBoauTcs 204 vaca: B 10 kimacce — 102 ygaca (3
yaca B Hezielnto), B 11 kiacce — 102 gaca (3 yaca B HeZIeN0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOE pacnosioKeHuE TMpsAMBIX B NPOCTPAHCTBE: IEpPECEKAIOIINECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
U 1UiockocTh. [lapamienbHO€ W LEHTpPaJbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayuienbHOCTh IJIIOCKOCTEN: NapajuiesIbHbIE
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MApAJUICIABHBIE W IIEPIEHAMKYISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IUIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAs MOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas W yced€HHass mnupamuzabl. CBoiicTBa péGep M OOKOBBIX TpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JOIEKadIp U UKOCadIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABHIBHOM MHPaMHJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W IMPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTE KOMILTaHApHBIE BEKTOPHI. [I[pU3HAK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslIOKEHUHM BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJd Mexay BekTopaMu. CKalspHOE MPOU3BEIIECHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaummHoe pacmnosioxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajiienienumneaa U cienctsus u3 He€. O0bEM mnpsMod U
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KoHyca. OOBEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u cdepsl miockocTio. [loHsATHE MHOTrOrpaHHUKa,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpa3zoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U MIPOXOJIAIIME Yepe3 BEPIINHY), CEYCHUS 11apa, METOAbl TOCTPOCHHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. (CBOWCTBa BEKTOPHOrO YyMHOXEHUA. [IpsiMoyronbpHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. [[BWKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JAPYrUX HAyKaxX, TEXHOJIOTHSX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYE€CKUM acrleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nvecKas aKTUBHOCTH), PU3NUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pa3nmuyHbiM  cepaM  MPOPECCHOHAIBHOMW  ACSATENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJOTUUECKUX MPo0IieM, OpUeHTAIUs
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PCHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKu ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KyJIbTypOH KakK CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATH IPOCKTHYI0 W HCCIIEIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC MPHU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpPa3oOBBIBATH  CYXKIACHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEYUH;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIINIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSATEIBHO CIUIAHMPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBaHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAEHUSA, HCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOHMpaTh MHGOPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX THIOB, aHAJIU3UPOBATH
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEACTaBIATh €€ B pa3lIM4HbIX (Popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUAMHU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4d, SKCIIEpUMEHTA, UCCIECI0BAaHMS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1aui, BHIOMPATh CIIOCO0 peLIeHHs ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, IAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYX IaTh TMPOIECC W Ppe3yabTaT paboTHl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEJICHUU MaTeMaTUYECKUX PACCYKICHUN;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSMH, CBS3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuja, NpsMOYToJIbHBINA Mapajuiesenumnes, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYpP HA IJIOCKOCTh, BBIMOIHATH MU300pakeHUs: QPUryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C MPUMEHEHHEM (popMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBIMNOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOTrPaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MPEOOPA30BHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e TMPUMEHATH TIOJyYCHHbIE 3HAHUSA Ha TPaKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIHN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tela BpamleHus (LMUIUHAP, KOHyC, cdepa u map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0BEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHUKOB W TEJ BpallCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TUJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH U MPeoOpPa30BbIBATH HH(OpPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a]1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJUHAT;
peraTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUsT MHOTOTPAHHUKOB M TEJ BpAlllCHUs: CEYEHUs LMIMHIpA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYILEH MIT0OCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS,

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOLICHUM H
HAXOX/JICHUE TEOMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IIPUMEHSITh U3YUYCHHbIE
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUH, MCCIIENOBATh IOCTPOCHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, pemaTh MNPAKTUYECKUE 3a/Jaud, CBS3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 0
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3 0
MIPOCTPAHCTBE
4 HepneHL[HISmepHOCTL IPSIMBIX U 25 1
IUIOCKOCTEH B IPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011eHNE U CUCTEMATH3AIHS 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpEHME, O606III€HI§C " 17 9
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

No KoauuecTBO 9acoB

n/ Tema ypoka KonTpoasu
Bcero
n ble paboThI

IIpakTHYecku
e padoThl

Jlara
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

OcHoBHbIE TIpaBUIIa
n300pakeHNs Ha pUCYHKE
IJIOCKOCTH, MapaljIeJIbHbIX 1 0
MPSAMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

https://infourok.ru/izobrazhenie-
prostranstvennyh-figur-parallelnoe-
proektirovanie-5203534.html

[TonsTHA crepeomeTpun:
TOYKa, IpsiMasi, TUIOCKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBUJIa U300paKeHUs Ha
PHUCYHKE IIJIOCKOCTH,
NapajuieIbHbIX MPSAMBIX
(O0Tpe3KoB), cepeIuHbI
OTpe3Ka

IlonsTus:
IepeCeKaroIIecs
MJIOCKOCTH,
MEepECEKAOIINECS IpsMas
H TIJIOCKOCTB;
MOJYIPOCTPAHCTBO

ITonsatus:
MEePECEKAIOIINECS
IIOCKOCTH,
MepeCeKarIIecs npsmas

https://resh.edu.ru/subject/lesson/4756
/conspect/203541/

https://100urokov.ru/predmety/stereo
metriya




Y TJIOCKOCTH;
MOJIYTIPOCTPAHCTBO

MHoOrorpaHHukKH,
n300pakeHNe MPOCTEUIITNX
MPOCTPAHCTBEHHBIX

buryp, HECyIIECTBYIOIINX
00BEKTOB

https://resh.edu.ru/subject/lesson/6018
/conspect/221549/

MHoOrorpaHHukKH,
n300pakeHue MPOCTEUIITIX
MIPOCTPAHCTBEHHBIX

buryp, HECyIECTBYIOIINX
00BEKTOB

10

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIECICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U
IIEPBBIE CIECCTBUS U3 HUX.
CrniocoOsI 3a/1aHUs IPSIMBIX
U IIJIOCKOCTEH B
MPOCTPAHCTBE.
O603HaueHus NPSIMbIX U
IUIOCKOCTEH

N3o6paxenue cedeHuit
MUPaMUJIbI, Ky0a u
IIPHU3MBbI, KOTOPBIC
MIPOXOAT uepe3 ux peéopa.

https://resh.edu.ru/subject/lesson/4756
/conspect/203541/

https://infourok.ru/prezentaciya-po-
geometrii-na-temu-aksiomi-
stereometrii-i-sledstviya-iz-nih-klass-
3100419.html

https://resh.edu.ru/subject/lesson/4912
/conspect/23572/




11

N3o0paxkenue
nepeceyeHus MoJy4YeHHBIX
IIJIOCKOCTEM.
PackpaiuBanue
MMOCTPOCHHBIX CEUECHUN
pa3HBIMH [IBETaMU

N3o0pakeHue ceueHuit
MUpaMHIbl, KyOa U
MIPU3MBI, KOTOpBIE
MPOXOJIAT uepe3 ux péopa.
N3o0pakenue
MepeceyeHus TOTyICHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOCHHBIX CEUECHUN
pa3HbIMH LIBETaMU

https://resh.edu.ru/subject/lesson/4912
/conspect/23572/

12

13

N3o0pakenue ceueHunit
MMpaMHibl, KyOa 1
MIPU3MBI, KOTOPBIE
MIPOXOAAT yepe3 Ux peodpa.
N3006pakenue
nepeceyeHus MoIyuYeHHbIX
IIJIOCKOCTEM.
PackpamnBanue
MMOCTPOEHHBIX CEUCHUM
pa3HBIMU IIBETaMHU

N3o6paxenue cedeHuit
MUPaMUJIbI, Ky0a u
IIPHU3MBbI, KOTOPBIC

https://infourok.ru/prezentaciya-po-
discipline-oud-03-matematika-na-temu-
secheniya-kuba-prizmy-piramidy-
4261128.html




14

MIPOXOJIAT Yepe3 ux peéopa.
N3obpaxenune
nepeceyeHus MoJy4YeHHBIX
IIJIOCKOCTEM.
PackpaiuBanue
IMOCTPOEHHBIX CEUCHUI
pPa3HBIMU LIBETAMHU

Meton ciienoB Ui
MMOCTPOEHUS CEUCHU I

https://infourok.ru/prezentaciya-po-
geometrii-na-temu-metod-sledov-
3550851.html

15

Meron cnenoB mis
MOCTPOEHUS CEUCHUH.
CaoiicTBa niepeceyeHuit
MPSAMBIX U INIOCKOCTEN

https://oblakoz.ru/conspect/534439/me
tod-sledov-dlya-postroeniya-secheniy

16

17

Meron cnenoB mis
MOCTPOEHUS CEUCHUH.
CaoiicTBa niepeceyeHuit
MPSIMBIX U IJIOCKOCTEN

[TocTtpoenue ceueHuii B
nupamuze, Kyoe no Tpém
TOYKaM Ha pEOpax.
Co3anne BEIHOCHBIX
YEPTEKEN U 3aIMCh IIArOB
MTOCTPOEHUS

18

[Toctpoenue ceueHuii B
nupamu/ie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3manne BEIHOCHBIX
YepTeKel U 3aMuch 11aroB




MOCTPOEHUS

19

[Toctpoenue ceueHuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEéOpax.
Cozanue BBIHOCHBIX
YEepTE)KEU U 3aIKUCh 11aroB
MIOCTPOCHUS

20

[Toctpoenue ceueHuii B
nupamu/ie, Kyoe mno Tpém
TOYKaM Ha pEOpax.
Co3nanne BBIHOCHBIX
YepTekKel U 3aMuch 11aroB
MIOCTPOCHUS

21

IToBTOpeHue
mranuMerpun: Teopema o
MIPOINOPLIMOHANIBHBIX
orpeskax. [logobue
TPEYrOJIbHUKOB

https://resh.edu.ru/subject/lesson/4677
/conspect/19036/

22

23

IToBTOpeHue
mIaHuMerpun: Teopema
Menenas. Pacuets B
CEUEHUSX Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHS IUTAHUMETPUH U
CTEpPEOMETPUHN
KonTponbhas padbota
"AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3anmuoe pacnonoxkenue

https://resh.edu.ru/subject/lesson/6133




25

MPSIMBIX B POCTPAHCTBE.
CxkpeuuBaromuecs
npsimble. [Ipu3Haku
CKPEITUBAIOIINX CS
npsMbIX. [TapamiensHbie
MpsIMBbIE B IPOCTPAHCTBE

Teopema o
CYyIIIECTBOBAHUH U
€AMHCTBEHHOCTH TPSIMOM
napajjieIbHON JTaHHOU
MPSAMOM, IPOXOIAIIEN
4yepe3 TOUKY MPOCTPAHCTBA
M HE JIeXKaIllel Ha JaHHOU
npssmMoin. Jlemma o
MepeCceUCHU N
MapajuIeIbHbIX MPSMBIX
IUIOCKOCTBIO

/conspect/272667/

https://resh.edu.ru/subject/lesson/6065
/conspect/125650/

26

[TapamensHOCTB TpEX
npsMbIX. Teopema o TpEx
MapaJUIEIbHBIX IPSIMBbIX.
Teopema o
CKPEILNBAIOIINXCS
IIPSIMBIX

27

[TapannensHoe
MIPOEKTUPOBAHHUE.
OcHOBHBbIE CBOICTBA
napayieTbHOTO
MIPOEKTUPOBAHHSI.
N300paxkenne pa3HbIX




¢buryp B mapajiebHOR
MIPOCKITIH

28

IlenTpanbsHas npoeKLus.
VY01 ¢ COHANpaBIEHHBIMU
CTOpPOHAMU. YTOJI MEXIY
IPSIMBIMU

29

3agauu Ha J0Ka3aTenbCTBO
U MCCIIE0BAHUE,
CBSI3aHHBIE C
Pacros0KEeHUEM MPSMBIX B
IIPOCTPAHCTBE

30

[TonsTHS: MapaIeNnbHOCTh
IIPSIMOM U TUIOCKOCTH B
npocrpanctse. [Ipru3nak
[IapaJUIEIbHOCTH IPSIMOU U
mockoctu. CBoiicTBa
[apaJUIEIbHOCTH IPSIMON U
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/6065
/conspect/125650/

31

32

I'eomeTpuueckue 3a1aun
Ha BBIYUCIICHUC U
JIOKa3aTeJIbCTBO,
CBsI3aHHBIE C
MAPAITIENBHOCTHIO IIPSAMBIX
U IIJIOCKOCTEH B
MIPOCTPAHCTBE

[TocTtpoeHue ceuenus,
IIPOXOJIALIETO YEPE3
JAHHYIO IPSIMYIO Ha
YepTeke U NapajieIbHOTO

https://infourok.ru/zadachi-dlya-uroka-
reshenie-zadach-na-parallelnost-
pryamyh-pryamoj-i-ploskosti-10-klass-
5463385.html




JIpyrou npsmoi. Pacuér
OTHOIICHUI

33

[TapamensHas npoexkuus,
PUMEHEHHE IS
MOCTPOCHHSI CeUeHUH KyOa
U napajuieNenunesa.
CaoiicTBa
napajiesenunena u
IIPU3MBI

https://resh.edu.ru/subject/lesson/5444
/conspect/221485/

34

[TapannensHble
mockocty. [Ipu3naku
MapajuieJIbHOCTH JABYX
IJIOCKOCTEM

35

36

37

Teopema o
MapajuieTbHOCTH U
€MHCTBEHHOCTH
MIJIOCKOCTH, POXOAIIEN
yepe3 TOUKY, He
MPUHAUICKALLYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUS U3
HEE

CBoiicTBa napamienbHbIX
IUIOCKOCTEM: O
MapajieTbHOCTH PSIMBIX
MepecevyeHus mpu
MEPECCUCHUH IBYX
TapajuIeIbHBIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapaienbHbIX

https://resh.edu.ru/subject/lesson/6129
/conspect/131671/

https://resh.edu.ru/subject/lesson/6129
/conspect/131671/




38

39

IUIOCKOCTEH: 00 0Tpe3Kax
NapaJUICIbHBIX IPSIMBIX,
3aKJIFOYEHHBIX MEXY
IapajuIeIbHBIMU
IJIOCKOCTSIMU; O
[IEPECCUCHUH IPSIMOU ¢
ABYMS ITapaJlJICIIbHBIMUA
IIJIOCKOCTSIMU

[ToBTOpEeHMe: TeopeMa
[Mudaropa Ha miockocTu

[ToBTOpEHuUE:
TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO
TPEYrOJIbHUKA

https://oblakoz.ru/conspect/534452/po
vtorenie-trigonometriya-
pryamougolnogo-treugolnika

40

CaoiicTBa Kyba u
MPSIMOYTOJIBHOTO
napaenenumnena

41

Brraucnenue nimH
OTPE3KOB B KyOe U
MNPSAMOYTOJIbHOM

MapasienenuIesie

https://resh.edu.ru/subject/lesson/7731
/conspect/325367/

42

[IepnenuKyIsIpHOCTH
MIPSIMOM U TUIOCKOCTH.
[Ipu3nak
MEPIEHUKYISIPHOCTH
MPSIMOM U TUIOCKOCTH

https://resh.edu.ru/subject/lesson/4757
/conspect/20565/

43

[lepnenuKyISIpHOCTH
MPSIMOM U TUIOCKOCTH.
[Ipu3nak




NEPIEHUKYISIPHOCTH
IIPSIMON U TUIOCKOCTH

44

Teopema o
CYyILLIECTBOBAHUU U
€AVMHCTBEHHOCTH IIPSIMOW,
MIPOXOAALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYJIIPHON K
IJIOCKOCTH

45

ITmockocty n
IEPIEHIUKYIAPHBIE UM
MpsIMBIE B
MHOT'OTPaHHUKAX

46

47

48

49

ITmockocty n
IEPIEHIUKYIAPHBIE UM
NIpSIMBIE B
MHOFOFpaHHI/IKaX

[lepnienaukymnsp u
HaknoHHas. [loctpoenue
MEPIIEHANKYIISPA U3 TOUKHU
Ha IPSIMYIO
[lepnienaukymnsip u
HaknoHHas. [loctpoenue
MEPIIEHANKYISPA U3 TOUKHU
Ha MPSMYIO

Teopema o Tpéx
MEPIICHANKYISIPax

https://www.yaklass.ru/p/geometria/10
-klass/perpendikuliarnost-v-
prostranstve-10441/opredelenie-i-
svoistva-perpendikuliarnosti-priamoi-i-
ploskosti-12048/re-dd381b8a-49ca-
4¢6c-99a9-25390fc5bb39

https://resh.edu.ru/subject/lesson/6127
/conspect/




(mpsimast 1 oOpaTHasi)

50

51

52

53

Teopema o Tpéx
MepHeHIUKYISIpax
(mpsimast 1 oOpaTHasi)
VYron mexny
CKPEIMBAIOIIUMUCS
MPSIMBIMU

ITouck
MEepHEHIUKYISIPHBIX
MPSAMBIX C TOMOIIBIO
MEePIEHIUKYISIPHBIX
IUIOCKOCTEH

OpTtoronaibHoe
MIPOEKTUPOBAHHE

https://oblakoz.ru/conspect/490916/ort
ogonalnoe-proektirovanie

54

[ToctpoeHue ceuenuit
Ky0a, IpU3MBl,
MPaBWJIbHON NMUPaAMUIBI C
IIOMOUIBI0 OPTOTOHAJILHOU
IIPOEKIINH

https://resh.edu.ru/subject/lesson/4912
/conspect/

55

[Toctpoenue ceueHuit
Ky0a, IpU3MBl,
MPaBWJIbHON MUPaAMUBI C
IIOMOUIBI0 OPTOTOHAJILHOU
IIPOEKIINH

56

Cummertpus B
MIPOCTPAHCTBE
OTHOCHUTEJIBHO IIIIOCKOCTH.
[Inockoctu cummeTpuil B
MHOTOTpaHHUKAX




57

IIpu3nak
HEPIEHIUKYJIIPHOCTU
IIPSIMOM U TNIOCKOCTH KaK
CJIEICTBUE CUMMETPUU

58

IIpaBunbpHbBIE
MHOTOI'paHHUKH. Pacuér
pacCTOsTHUM OT TOYKHU J0
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/5732
/main/23388/

59

[IpaBunpHbIE
MHOIOrpaHHuKHU. Pacuér
pacCTOAHUM OT TOYKH 10
IJIOCKOCTH

60

Crnioco0bl OIyCTUTh
NEPIEHANKYIISAPHI:
CUMMCTpPUA, CABUT TOYKU
10 TapAJUIEIBHON MTPSAMOM

61

62

63

CaBur no HenapauienbHON
IPSIMOM, U3MEHEHHE
paccTosHuI

KonTtponbHas pabora
"B3aumHoe pacnonoxenue
MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

IloBTOpEHME: Yron Mexay
NPSIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPHUS B
MIPOU3BOJILHOM
TpEeyrojbHUKE, TeOpemMa
KOCHHYCOB




64

[ToBTOpEHME: yroyi MexIy
CKPEILNBAIOIIUMUCS
IIPSIMBIMU B IIPOCTPAHCTBE

65

['eomeTpuueckue MeToabl
BBIYUCIICHHS YTJIa MEX]Y
MPSIMBIMU B
MHOTOTpaHHUKAX

66

67

68

JIByrpaHHBIN yroJI.
CBOJCTBO JIMHEHHBIX

yIJI0B ABYIPAHHOIO yria

[lepnieniuKynsipHbIe
miockoctH. CBOMCTBA
B3aHMMHO
MePIEHIUKYISIPHBIX
IUIOCKOCTEH

IIpusnax
NIEPIEHIUKYJIIPHOCTU
IJIOCKOCTEM; Teopema o
MIPSIMOM NIEPECEUEHHUS IBYX
IIJIOCKOCTEN
MEPIEeHIUK YIS PHBIX
TPETbEN MIIOCKOCTH

https://resh.edu.ru/subject/lesson/4748
/conspect/20809/

69

[IpssMOyTONBHBIN
napajuieJienumen; Kyo;
U3MEPEHMS, CBOMCTBA
MIPSIMOYTOJIBHOTO
napajuleJenunea

70

Teopema o nuaroHaiu
MPSIMOYTOJIBHOTO




rapajienenurena u
CJIeICTBHE U3 Hee

71

CrepeomeTrpuueckue u
MIPUKIIAJHbIE 33a4H,
CBA3aHHBIC CO B3aUMHbBIM
PACIIOJIOKCHUEM IIPAMBIX
Y TIJIOCKOCTH

72

IToBTOpEHuUeE:
CKPEILMBAIOIINECS
IIpsIMBIE, MAPAJUICIIbHBIC
IIJIOCKOCTH B CTaAaHAAPTHBIX
MHOTOTpaHHUKAX

73

74

[Tapa mapannenpHbIX
IUIOCKOCTEH Ha
CKPEIIUBAIOIINXCS
MIPSIMBIX, PACCTOSTHUE
MEXIY
CKpEUIMBAIOIINMUCS
MPSIMBIMU B ITPOCTBIX
CUTYyAaLUSIX

PaccrostHME OT TOYKH 10
MJIOCKOCTH, PaCCTOSTHUE OT
MPSIMOM 10 MIIIOCKOCTH

https://resh.edu.ru/subject/lesson/6133
/conspect/272667/

75

Beruucnenue paccrossHui
MEXIY
CKPELIMBAOIINMUCS
MPSMBIMU C TIOMOIIBIO
NEePIEHIUKYIISIPHON
IIJIOCKOCTH




76

77

78

Tpéxrpannslii yrou,
HEPaBEHCTBA IS
TPEXTPaHHBIX YIJIOB.
Teopema ITudaropa,
TEOPEMbI KOCUHYCOB U
CUHYCOB JIJIs
TPEXTPAHHOTIO yria
DneMeHThI CheprUIeCcKOM
TEOMETPUU:
reojie3n4eckue JTMHUU Ha
3emiie

KonTponbnas pabota
"Vrnsl u paccroaHus"

https://oblakoz.ru/conspect/490921/tre
hgrannyy-i-mnogogrannyy-ugly

79

Cucremaruzanys 3HaHUHA
"MHOrorpaHHuK 1 €ro
SJIEMEHTHI"

80

81

82

[upamuna. Bunsl
nupamu . [IpaBunbHas
npamMuaa

IIpusma. Ilpsamas u
HAaKJIOHHAs [IPU3MBI.
[IpaBunbHas npusma
[IpssMo#t napainenenunes,
IIPSAMOYTOJIbHBIN
napaiesienunes, Kyo

https://resh.edu.ru/subject/lesson/5866
/conspect/221575/

83

Beimykiieie
MHOI'OIpaHHUKH. TeopeMa
Olinepa




Beinykiisie
MHOI'OIpaHHUKHU. TeopeMa

https://www.yaklass.ru/p/geometria/10
-klass/parallelepiped-prizma-piramida-
obemy-mnogogrannikov-

84 Diinepa. [IpaBribHBIC 1 11037/opredelenie-i-svoistva-
OJIyIIpaBUJIbHEBIE pravilnykh-mnogogrannikov-12127/re-
MHOT'OTPaHHUKHA f71€1524-15b1-4b53-3al5-

f43d3e379fd1

g5 KonrponsHas pabora
"MHororpaHHuku"

[TonsiTue BexkTOpa Ha
86 IUIOCKOCTH U B
MPOCTPAHCTBE
87 CyMMa BeKTOpOB https://resh.edu.ru/subject/lesson/4758
/conspect/21647/
https://www.yaklass.ru/p/geometria/11
-klass/vektory-v-prostranstve-deistviia-s-

88 PasHOCTH BEKTOPOB vektorami-9248/kak-skladyvat-vektory-i-
umnozhat-vektor-na-chislo-10216/re-
3157c490-838b-47ba-9175-
5c8d1e428dde

89 [IpaBuno
napajienenurena

90 YMHOKEHUE BEKTOpa Ha
YHCIIO
Paznoxenue Bexropa no

01 6a3ucy TpEX BEKTOPOB, HE
JIeXKAIUX B OJHOMR
IUIOCKOCTH

92 CkasipHOE TIPOU3BEICHUE




Beruucnenue yria Mexay

93 BEKTOpaMH B 1
MIPOCTPAHCTBE

94 [Ipocreiimue 3ana4um ¢ 1 https://resh.edu.ru/subject/lesson/4758
BEKTOpaMHU /conspect/21647/
IIpocreimme 3agauu ¢

95 P A 1
BEKTOpaMH
IIpocreiimme 3anauu ¢

96 P A 1
BEKTOpaMH
IIpocreimue 3agadu ¢

97 p A 1
BEKTOpaMHU
0O060011eHNe 1

98 m 5 1
CUCTEMATH3AalNs 3HAHUN
O06006111eHE U

99 o 5 1
CUCTEMAaTH3AalNs 3HAHUI
Htorosas xoHTpOILHAS

100 P 1
paborta
Hrorosas KOHTpOJIbHAS

101 P 1
pabota
O06001IeHne 1

102 m 5 1
CHCTEMAaTH3aIUs 3HAHUH

OBIIEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

Ne Jlara
uudgponbie
n/  Tema ypoka Bce Koutpoasn IIpakTHuec H3Yy'€eH
oOpa3oBareJib

n ro ble padoThl  KHe padoTpl  MA
HbIe pecypchl

[ToBTOpEeHue
TEMBI
"Koopaunatst
BEKTOpA Ha
IJIOCKOCTH U B
npocrpaHcrae”

IToBTOpEHME

TEMBI

"CxkanspHoe 1
IIPOU3BEICHUE
BEKTOPOB"

IToBTOpEHUME
TEMBI
"Boruncnenue
yIila MEeXIy
BEKTOpPaMH B
nmpocTpaHcTae”

IToBTOpEeHune

TEMBI

"VpaBHeHue

IPSIMOH, 1
MPOXOALLIEH

yepes ABe

TOYKH"

YpaBHeHue
IJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
MJIOCKOCTH B
OTpe3Kax

YpaBHeHue
IIJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
MIJIOCKOCTH B
OTpe3Kax

BekropHoe 1




IIPOU3BEACHUE

JInHeliHbIC
HEPaBEHCTBA,
JIMHEHHOE
MporpaMMupoBa
HHUC

JInHeliHbIC
HEPaBEHCTBA,
JIMHEHHOE
porpaMMupoBa
HHUC

10

AHanuTnyeckue
METOMBI pacyéra
yriia MeXIy
MPSIMBIMU B
MHOTOTpaHHUKA
X

11

AHaIMTHYECKHE
METOMBI pacyéra
yIiia MeXIy
IUIOCKOCTSIMH B
MHOTOI'paHHUKA
X

12

dopmyia
paccTosAHUs OT
TOYKH J0
IJIOCKOCTH B
KOOpAMHATAX

13

Haxoxnenne
paccToSHUM OT
TOYKH J0
IJIOCKOCTH B
KyOe

14

Haxoxnenne
paccToIHUM OT
TOYKH 10
IJIOCKOCTH B
IIPaBUIILHON
MUpaMUIE

15

KonTposnbnas
paborta
"AHanmuTUYECKA
s reoMeTpus”




16

Ceuenus

MHOTOTPaHHHKO
B: CTaH/apTHBIC
MHOTOTPaHHUKH

17

Ceuenus
MHOTOTPaHHHUKO
B: METOJI CJIEIOB

18

Ceuenus
MHOT'OTPaHHUKO
B: CTaHJIapTHBIC
IUIOCKOCTH,
MePECCUCHUS
MPSMBIX U
IUIOCKOCTEH

19

[TapamiensHbie
IIpSIMBIE U
IJIOCKOCTH:
napaJiesibHble
CEUCHMS

20

[TapamiensHbie
npsiMble U
IIJIOCKOCTH:
pacy€r
OTHOLIEHUN

21

22

[TapamiensHbIe
npsiMble U
IIJIOCKOCTH:
YTIIBI MEXIY
CKPEILMBAIOIIUM
UCS IPSIMBIMU
IlepnieHquKymsp
HBIE MIPSIMBIE U
IIJIOCKOCTH:
CTaHJIapTHbIE
napbl
MIEePIEeHIUKYIISAP
HBIX IJTIOCKOCTEN
U IPSIMBIX,
CUMMETpUHU
MHOT'OTPaHHUKO
B

23

[Tepnienaukymsip
HBbIE MIPsIMbIE U




MJIOCKOCTH:
TeopeMa O Tpex
MIEePICHIUKYIIAP
ax

24

25

26

[lepnenqukysmsp
HBIE NPSMBIC U
IJIOCKOCTH:
BBIYHCIICHUS
JUIVH B
MHOT'OTpaHHHUKA
X

IToBTOpEHME:
101 a1
MHOT'OYT'OJIbHUK
0B, (hopmyIbl
JUTS TIIOIIAJICH,
COOOpaxKeHUS
noaoous

IToBTOpEHME:

VR (0)116:D10
MHOTOYTOJIHUK
0B, (hopmyIbI
JUTS TIIOIIAICH,
COOOpaKEeHUS
noaoous

27

[ToBTOpEHuUe:

uR (010621
MHOTOYTOJIBHUK
0B, (hopmyIbl
JUUIS IUIOIIAZEeH,
COOOpaxeHHs
noaoous

28

[Tnomanu
CEUYEHUM
MHOT'OTPaHHUKO
B: IUIOIIA/IA
IIOBEPXHOCTEM,
paspe3aHus Ha
4acTH,
COOOpaKEeHHS
nmoxoous

29

IImomann
ceueHuu




30

MHOTOTPaHHHUKO
B: IJIOLIA/IH
MMOBEPXHOCTE,
paspe3aHus Ha
4acTu,
COOOpaxeHUs
moooust

KonTposbnas
paborta
"[ToBTOpEHME:
MHOT'OTPaHHUKH
, CEUeHUs
MHOT'OTPaHHUKO

B"

31

OO0ObéM Tena.
O0beMm
MPSIMOYTOJIBHOT
0
napajuiesienumne

na

32

3anaun 06
YIBOEHUU Ky0a,
0 KBaJpaType
Ky0a; o
TPUCEKLIUH yIia

33

34

CrepeomeTpuue
CKUe 3aJ1a4H,
CBSI3aHHBIE C
00BEMOM
MPSIMOYTOJIBHOT
0
napasuieNenumne
Ia
[Tpuxnagaeie
3a7a4d,
CBSI3aHHBIC C
BBIYHCIIEHHEM
00BéMa
MPSIMOYTOJIBHOT
0
napajuieyienumne
Ia

35

O0BEM mpsiMoit




IIPU3MBI

36

CrepeomeTrpuye
CKHE 3a/1a4H,
CBSI3aHHBIE C
BBIYMCIICHUEM
00BEMOB
NPSAMOU MPU3MBbI

37

IIpukianueie
3a/1a4H,
CBSI3aHHBIE C
00BEMOM
MPSMOU MPU3MBbI

38

39

40

Breraucnenue
00BEMOB TEJI C
IIOMOIIILIO
OITPEIEIIEHHOTO
WHTEeTpaJa.
O0BéM
HaKJIOHHOM
MIPU3MBI

Brrancaenue
00BEMOB TeJI C
IIOMOIIILIO
ONPEACIEHHOTO
WHTETpaa.
O0BéM
MTUPAMU/IBI
®opmyna
00BéMa
MUPAMHUIBI.
OTtHolIEHHE
00BEMOB
MUPaMU/I, C
00IIUM yTIIOM

41

®opmyna
00BéMa
MMUPaAMU/IBI.
OrHormeHne
00BeMOB
UpaMu/I ¢
O0IIKM YTIIOM

42

CrepeomeTrpuye
CKHE 3aJ1auH,




CBSI3aHHBIE C
00BEMaMHU
HaKJIOHHOM
MIPU3MBI

43

CrepeomeTpuue
CKHE 3aJ1a4U,
CBSI3aHHBIE C
00BEMaMHU

T PAMH/IBI

44

45

46

47

48

49

IIpukianueie
3aJ]a4H 110 TEME
"O0BEMBI TENT",
CBSI3aHHBIE C
00BEMOM
HaKJIOHHOM
MIPU3MBI

IIpuknagueie
3aJ1a4M [0 TeMe
"O0BEMBI TENT",
CBSI3aHHBIC C
00BEMOM
MTAPAMU/IBI

IIpumeHeHue
00BEMOB.
Brraucnenue
paccTosiHusA 10
IUIOCKOCTH

KoHnTponsHas
pabota "O0bEM
MHOTOI'paHHHUKA

[Munueapudecka
s IOBEPXHOCTb,
oOpa3yromue
LUINHIPUYECKO
1l TOBEPXHOCTH
Hunusap.
[Ipssmoint
KpYTrOBOH
LUIMHIP.
ITnomane
MTOBEPXHOCTU
LUIMHIpA




50

51

52

53

54

Konnueckas
MTOBEPXHOCTb,
oOpasyromue
KOHUYECKOU
MTOBEPXHOCTH.
Konyc
CedeHue KoHyca
IJIOCKOCTBIO,
napasuiebHON
IJIOCKOCTH
OCHOBaHUS

VceuénHnlit
KOHYC.
N3obpaxenue
KOHYCOB U
YCEUYEHHBIX
KOHYCOB
IInomanp
OOKOBOI
MMOBEPXHOCTHU U
TIOTHOM
MMOBEPXHOCTHU
KOHYyca
IInomans
OOKOBOM
MMOBEPXHOCTH U
TTOTHOM
MMOBEPXHOCTHU
KOHyca

55

Crepeomerpuue
CKHE 3aJ1aud Ha
JI0Ka3aTebCTBO
1 BBIYMCJIICHUC,
MOCTPOSHUEM
CEUYCHUI
HWINH/pA,
KOHYca

56

CrepeomeTrpuye
CKHE 33/1a41 Ha
JTI0Ka3aTeNIbCTBO
X BBIYMCIICHUC,
MMOCTPOECHUEM
CEUYEHUI




HUAJTUHIpA,
KOHYcCa

S7

IIpukianueie
3a/1a4H,
CBSA3aHHBIC C
LUJIUHIPOM

58

59

[Tpuxnagaeie
3aJla4u,
CBSI3aHHBIE C
HATUHIPOM

Cdepa u map

60

61

[Iepeceuenue
cdepsl U mapa ¢
TJIOCKOCTBIO.
Kacanue mapa u
chepsl
IJIOCKOCTBIO.
Bunun
n300pakeHue
mapa
IIepeceyenue
cdepsl U mapa ¢
IJIOCKOCTBIO.
Kacanue mapa n
cdepbl
IJI0CKOCTBIO.
Bunn
n3o00pakeHue
mapa

62

YpaBHeHue
cdepsl.
IInomans
cdepsl u eé
yactei

63

Cummerpus
cdepsl U mapa

64

CrepeomeTpuue
CKH€ 337a4M Ha
JI0Ka3aTeIbCTBO
Y BBIYHUCIICHNE,
CBSI3aHHBIE CO
cdepoit u
1apoM,




MMOCTPOECHUEM HUX
CeueHuu
ILUIOCKOCTBEO

65

66

67

Crepeomerpuue
CKHE 3a/1aud Ha
JI0Ka3aTeIbCTBO
Y BBIUHCJICHHE,
CBSI3aHHBIE CO
chepoii u
apom,
MOCTPOCHUEM HX
CEYCHMI
IUTOCKOCTBIO

IIpuknagueie
3aJa4u,
CBSI3aHHBIE CO
chepoit u
mapom
IToBTOpEHME:
OKPY’KHOCTb Ha
IUIOCKOCTH,
BBIYMCJICHHS B
OKPY>KHOCTH,
CTaHJIapTHbIE
moa00us

68

Pazmunsblie
KOMOHMHAIUU
TEJ BpallleHHs 1
MHOTOTPaHHUKO
B

69

3agauu 1o TeMe
"Tenan
MMOBEPXHOCTH
BpameHus"

70

3agauu mo TeMe
"Tenan
MMOBEPXHOCTH
BpamieHus"

71

KoHnTponbHas
pabora "Tena u
MTOBEPXHOCTHU
BpameHus"

72

O0BéM




73

74

75

76

WIAH]IPA.
Teopema 06
00BEME
MIPSIMOTO
HUAJTUHIpA
Brrunciaenue
00BEMOB TeJI ¢
ITOMOIIILIO
OIPEIEIIEHHOTO
WHTEeTpaJa.
O0BéM KOoHYCa
IInomann
OOKOBOI1 U
MOJTHOH
MTOBEPXHOCTH
KOHYyca

Crepeomerpuue
CKHE 33/1a4H,
CBSA3aHHBIE C
BBIYMCIICHUEM
00BEMOB
HUAJTUHIPA,
KOHYCa
[Ipuxnagaeie
3a/1a4u 1o TeMe
"OO0BEMBI 1
TTOIIAIU
MOBEPXHOCTEN

n

TEI

77

O0BeM mapa u
I1apOBOTO
CEeKTOpA.
Teopema 06
0o0BéMe 1mapa.
[Tmomans
cdepsl.
Crepeomerpuue
CKHE 3a]1a4H,
CBSI3aHHBIE C
BBIUHCIICHHEM
00BEMOB 11apa,
1apOBOTO
CerMEeHTa U




IIIaPOBOTO
CeKTopa

78

IIpukianueie
3a/1a4u 110 TeME
"O0BéMBI TENT",
CBSI3aHHBIC C
00BEMOM 1apa
Y IUIOMIAIbI0
cdepsl.
CooTHolIeHHS
MEXITY
ILJIOINAISIMH
IMOBEPXHOCTEN U
00bEéMaMHu
MOIOOHBIX TeJl

79

80

[Tono6uble Tena
B IIPOCTPAHCTBE.
N3menenue
o0béMa pu
noJ100uM.
Crepeomerpuue
CKHUE 3aJ]auH,
CBSI3aHHBIE C
BBIYHCIICHHEM
00BEMOB TeN U
Iomnaaei
ITOBEPXHOCTEH
KoHnTponsHas
paborta
"IInomann
MTOBEPXHOCTH U
00BEMBI
Kpyribix ten"
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JBro>xeHus
MPOCTPaHCTBA.
OtobpaxeHusl.
JBrokeHus u
PaBEHCTBO
¢uryp. O0mue
CBOMCTBA
IBUKCHUU

82

Bunnl
JIBUKCHH:




83

84

85

86

rapajyieabHbIA
MIepeHoc,
LEHTpaJbHas
CUMMETpHUS,
3epKajbHas
CUMMETpHUS,
MIOBOPOT BOKPYT
pAMOi
[IpeobpazoBanu
s1 moxoous.
[psimast u cepa
Ditnepa
I'eomeTpuuecku
€ 3371a4u Ha
MIPUMEHEHNE
JIBUKEHUS

KonTponbhas
paborta
"BekTopsl B
npocTpaHcTae”

Ob6o061maroniee
nosropenue 11
TIOHATHH U
METOJ0B Kypca
reomerpun 10—
11 kmaccos,
cUCTEeMaTH3aIus
3HAHUM:
"[TapamiensHOC
Tb NMPAMBIX U
IJIOCKOCTEN B
npocTpaHcTae”
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Ob6o61maroniee
noBtopenue 11
MOHSITUH U
METOJ0B Kypca
reomerpun 10—
11 xnmaccos,
cucTeMaTu3anus
3HAHUM:
"BekTopsl B
npoctpaHcTae"

88

Oo6o61aromiee 1




89

90

noBropenue 11
MOHSITUH U
METOJI0B Kypca
reomerpuun 10—
11 knaccos,
cucTeMaTu3aIus
3HAHUM:
"BexTops! B
npocrpaHcrae”

O6o06maromee
nosropenue 11
MOHATUH U
METO/IOB Kypca
reomeTpun 10—
11 knaccos,
CHCTEMAaTHU3aLH
3HaHui: "O0beM
MHOT'OTPaHHHUKA

O6o6maromee
nosropenue 11
MOHATUH U
METOJ0B Kypca
reomerpun 10—
11 xmaccos,
CHCTEMAaTHU3alHs
3HaHui: "O0beM
MHOTOTpaHHUKA

91

O6o06maromee
noBtopenue 11
MOHSITUH U
METOJIOB Kypca
reomeTpun 10—
11 knaccos,
CHCTEMAaTHU3alHs
3HAHHUU:
"Imomanu
MOBEPXHOCTH U
00BEMBI
KpyIribiX Ten"

92

Oo6o6maroiee
noBtopenue 11




MOHATUN U
METOJIOB Kypca
reomerpun 10—
11 knaccos,
CHCTEeMaTH3alHs
3HAHUI:
"ILnomaau
MMOBEPXHOCTU U
00BEMBI
KpyIibIX Ten"

93

94

95

96

Hrorosas
KOHTPOJIbHAS
pabora

Hrorosas
KOHTPOJIbHAs
pabora

IToBTOpEHME,
0000111eHHE U
CHCTeMaTH3amus
3HAHUH

Hcropus
pa3BUTHS
CTEPEOMETPUHN
KaK HayKHu U eé
pOJIb B Pa3BUTUHU
COBPEMEHHBIX
HMHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

97

Hcropus
pa3BUTHUSA
CTEPEOMETPUH
KaK HayKU U e€
pOJIb B pa3BUTUHU
COBPEMEHHBIX
MHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

98

Uctopus
pa3BUTHS
CTEpPEOMETPUH
KaK HayKU U eé
pOJIb B Pa3BUTUHU




COBPEMEHHBIX
WH)KEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTHI

99

100

Hcropus
pa3BUTUSA
CTEpPEOMETPUU
KaK HayKH U e€
pOJIb B pa3BUTUHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hctopus
pa3BUTHUs
CTEPEOMETPUHU
KaK HayKU U e€
pOJb B pa3BUTHHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI
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Hcropus
pa3BUTHUS
CTEpPEOMETPUH
KaK HayKHu U eé
pOJIb B Pa3BUTUHU
COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus
pa3BUTHS
CTEPEOMETPUU
KaK HayKU U e€
pOJIb B pa3BUTUHU
COBPEMEHHBIX
MHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

OBII[EE
KOJIMYECTBO
YACOB 10

102




I[TPOTPAMME

MNOACHUTEJBHASA 3AIINCKA

YueOHplii Kypc «BeposTHOCT, W cTaTUCTHKa» YIIyOJEHHOTO YpPOBHSA
SBIISICTCS MPOJOJDKCHHEM M PAa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca
yrayOaE€HHOTO YPOBHS Ha YPOBHE CpeAaHero ooiiero oopazoBanus. Y 4eOHbIN Kypc
npeaHa3HavyeH 11 OpMUPOBAHUS Y 0OOYyHAIOUIUXCSl CTATUCTUYECKON KYJIBTYphI U
MMOHMMAHMS POJIM TEOPUU BEPOSTHOCTENW KaK MAaTEMAaTUYECKOTO MHCTPYMEHTA ISl
M3YUYEHUS CIyYalHBIX COOBITHM, BEIWYMH U TpoieccoB. [lpu m3yueHum kypca
o0OramarTcsi NpPEICTaBICHUS OO0Yy4alolUXCi O METOJaX  HCCIEIOBAHMS
U3MEHYMBOIO MHUpPA, pa3BUBACTCSl NOHMMAHHWE 3HAYUMOCTH U  OOIIHOCTH
MaTE€MaTUYECKUX METOJOB IO3HAaHUS KaK HEOTBEMIJIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS.

CopepxaHne y4eOHOro Kypca HalpaBJI€HO Ha 3aKpelyieHue 3HaHWi,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha pa3BUTHE IPEACTABICHUNA O CIIy4alHBIX BEJIIMYMHAX M B3aUMOCBSA3SIX MEXKIY
HUMH Ha BaXHBIX IIPUMEpPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPY’KAOIIETO
Mmupa. B pesynbrare y o0ydarommxcsi J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIMX MAaTEMATUYECKUX MOJIENSAX, UCIIOIb3YEMBIX
JUIE  ONHUCAHUS  aHTPONOMETPUYECKHX M JIeMOTrpaduyecKMX  BEJIUYMH,
NOTPEIIHOCTE B pa3jinyHble poAa H3MEPEHUsX, JIUTEIbHOCTH O€30TKa3HOMN
paboThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOIIECCOB
B oOmecTBe. YUeOHbI Kypc sBIseTCsS 0a30il 1Jii OCBOCHUSI BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJOB, HEOOXOJUMBIX CHELUATMCTaM HE TOJIbKO MHKEHEPHBIX
CHELUATBHOCTEH, HO TaKXE COLUAIBHBIX M IICHUXOJIOIMYECKUX, ITOCKOJIBKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAUMTEIBHON Mepe UCHOJb3YIOT ammapaT
aHanu3a OONBIIMX JAaHHBIX. LleHTpanbHYIO0 YacTh Y4YEOHOro Kypca 3aHUMAaeT
oOcyXJeHrne 3aKkoHa OOJBIINX uucesl — (yHIaMEHTAJIbHOTO 3aKOHa MPUPOJbI,
MMEIOIIIETO MaTeMaTHIeCKyt0 (opMalIh3aIuIo.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJSIMH B CTPYKType yueOHOro Kypca
«BeposiTHOCTP M CTaTUCTUKa» Ha YriyOJEHHOM YPOBHE BBIIEICHBI OCHOBHBIC
coniepkaresibubie TUHUM: «CiayyaiiHble COOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMrMMO OCHOBHBIX JIMHUU B y4€OHBIA KypC BKIIFOUEHBI 3JE€MEHTHI TEOpUU
rpaoB M TEOPUHM MHOXKECTB, HEOOXOAUMBIC MJsi TMOJHOLEHHOTO OCBOCHHUS
MaTepuajga JJaHHOTO Y4eOHOTO Kypca M CMEXKHBIX MaTeMaTUYECKUX Y4eOHBIX
KYpCOB.



Copmepxxanne nuHuU «CrydailHble COOBITHS M BEPOSITHOCTH»  CIYXKUT
OCHOBOM 1711 ()OPMHUPOBAHUS TPEACTABICHUN O PaCHpPEEICHUN BEPOSITHOCTEH
MEKly 3HAYCHUSMH CIIy4alHbIX BEIUYHMH. Ba)kHYIO 4acTh B TOM CONEPKATEIBHOU
JVHUM 3aHUMAET N3YYEHHE FEOMETPUUECKOr0 1 OMHOMHUAJIBHOTO PaclpeneIeHU U
3HAKOMCTBO C MX HEIPEPBIBHBIMU aHAJIOIaMH — IIOKA3aTEJIbHBIM U HOPMaJIbHBIM
pacrpenencHusIMHI.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpeneNeHnus MY, aKIEHTUPYIOT BHUMAaHUE OOYYalOIIMXCS HA ONHCAHUM MU
U3YYEHUHU CITyYalHBIX SBJICHUH C MOMOIBIO HENPEPBIBHBIX (YHKIMH. OCHOBHOE
BHHMAaHME YAEISIETCS OKa3aTeIbHOMY U HOPMAJIBHOMY PacCIIpECIICHHSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTcs 03HAKOMHTEIbHOE HU3YyYEHHUE CBS3H
MEXIYy CIy4YalHbIMM BEJIMYMHAMH U ONHCAHUE H3TOM CBA3HM C IOMOIIBIO
KO3 GUIMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIrO aHajiora. OJTH 3JIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TEMY «JlMarpaMMbl pacCEMBaHUA», U3yUYCHHYIO Ha YPOBHE
OCHOBHOI0 001Iero o0Opa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KyPCOB aJIr€Opbl U1 T€OMETPHH.

Emé€ oauH 2neMeHT  colepKaHus, KOTOpPBIM  Mpearaercs  Ha
O3HAKOMHUTEJIBHOM YPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITUH, HACTYMAIOIIKX B €AUHMILY BpeMeHU. O3HaKOMIIEHUE C paclpeieeHueM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep u
SBJIIETCS] AKTyaJIbHBIM JUIsl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX HA Yy4eOHbIE
CHELMAILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICHUXOJIOTUEH W
YIPABJICHUEM.

Ha wu3yuenue yueOHOro kypca «BeposiTHOCTP W CTaTUCTHKa» Ha
yIiIyOJIeHHOM ypoBHE oTBoauTcsi 68 wacoB: B 10 kimacce — 34 yaca (1 yac B
Heneno), B 11 kimacce — 34 gaca (1 gac B Heneno).



COAEPXKXAHUE OBYUEHUA
10 KITACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCTIEpUMEHTHI (OMbBITHI) U CIIy4ailHble COOBITUSI. DIIEMEHTApHBIC
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Omnepatnuu Haj COOBITUSIMU: MepecedeHue, O0bEIMHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jluarpammel Ditiepa. @opMmyiia CI0KEHHS BEPOSITHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEN. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nmosHou BeposTHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuil. TpeyronpuHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3zaBUCHMBIX wucnblTaHuWd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

Cnyuvaitnas  BenuuuHa. Pacnpenenenue  BepodtHocteil.  [{uarpamma
pacnpenenenud. Onepanuu HaJl CIIy4YalHbIMU BEJIMYMHAMU. buHapHas ciaydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

11 KJIACC

CoBMeCTHOE paclpeelieHHue JBYyX CIy4alHbIX BeaMuMH. HezaBucumele
CIIy4YalHbIC BEJIUYUHBI.

MaremaTudyeckoe OXHUJAaHUE CIy4YalHOW BEJIWYMHBI (paclpe/iesieHHs]).
[Ipumepsl TMpUMEHEHUsT MaTEMaTUYECKOro OXXKHAAaHMs (CTpaxOBaHHE, JIOTepes).
Matematnyeckoe oxugaHue OMHAPHOW ClyyaliHOM BelWyuHBI. MaTeMaTtnyeckoe
OXXKMJAHUE CYMMBI  CIIy4YalHBIX BEIMYMH. MaTeMaTUyecKoe  OKHUIAHUE
reOMETPUYECKOTO U OMHOMUATILHOTO Pacpe/IeIICHUH.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pacnpenenenus). Jlucnepcus OMHAPHOM ClydailHON BeMMYMHBL. MaTeMaTrudeckoe
OXUJAHUE IIPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBUCUMBIX CIIyYaWHbIX
BeauunH.  Jlucmepcuss M CTaHOApTHOE  OTKJIOHEHHME  OMHOMHAIBHOIO
pactipenenenus. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacupeneneHus.



HepasenctBo YeoOniméBa. Teopema UebniméBa. Teopema bepHysiu. 3akon
Oonpimimx  uyucen. BwiOopounslii  Merox  uccienoBaHuii.  BriOopouHbie
xapakTepucTuku. OneHNBaHUE BEPOATHOCTH COOBITHS MO BHIOOPOYHBIM JTAHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHBIE cilydaiiHble BeauuuHbL. [IprMeppl. @PYyHKIUSA IUIOTHOCTH
BEPOSTHOCTH pacnpenesicHus. PaBHOMepHOE pachpeneneHue M €ro CBOWCTBA.
3ajauun, IpUBOASIINE K MTOKA3aTEIIbHOMY paclpeeieHuI0. 3a1aun, NPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus1, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHns. PyHKIUS IFIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACIIPEEICHUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH. 3ajauw,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuauust 1Byx ciaydailHblx BenuuuH. KoadduuueHnt nuHeiHON
koppemsiiui.  CoBMecTHble  HAOMIOACHMST JIByX  BEJIWYMH. BbpIOOpOUHBIi
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JTUHEHMHOW CBS3bI0O U MPUYUHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTHUKA» (YIJIYBJEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMpPOCHl M APYroe), yMEHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOILJIOMY M HACTOAIIEMY POCCUHCKOW MaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUIMCKOrO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

chOPMHPOBAHHOCTh YMEHHUS MPUMEHSATh MaTEMaTUYeCKWe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON EATEIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnr u pealn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TLIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWK Ui penieHus 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHWMAaHHE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYUIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSITUW, OTHOIICHUN  MEXJy TMOHITUAMH, (PopMyIUpOBaTh
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JeJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUeCKOro 00beKTa, SIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHAJM3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHpOpMaLUU o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIATh CBOM CYXACHUA C CYXXICHUAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (OpMAT BBICTYIUIGHHS C Y4€TOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpolecca U pe3yibTara peleHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYAHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHAHOW W MHIWBUIYAIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBI3HBIN Tpad,
nyTh B rpade, Ienb, UUKI, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4allHOTO
HKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIY4YalHBIA SKCIEPUMEHT (OIbIT),
ClIy4aitHoe COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4yalHOTO  OMbITa, HAXOJIUTh BEPOATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU;

HaXOJUTh U (POPMYIHUPOBATH COOBITHUS: MEepecedeHne, 00bEeJUHEHNE JaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIIOJIOXKHOE JAAHHOMY, HCIIOJb30BaTh JAUATPAMMBI
Oiinepa, KOOPIMHATHYIO MPSIMYIO Ui PELISHHUs 3a/ay, MOJIb30BaThes (HOpMyIoi
CJIO’KEHHS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;



ONEpUpPOBATh  TOHSATUAMM:  YCIOBHAasE  BEPOATHOCTb,  YMHOXEHHE
BEPOSITHOCTEHM, HE3aBUCUMBIE COOBITHS, JAEPEBO CIy4allHOIO JKCIEPUMEHTA,
HaXOJIUTh BEPOSATHOCTH COOBITHM C TIOMOIIBI0 TIpaBWja YMHOXXCHHS, JepeBa
CIy4ailHOTO OMbITa, HKCIOJb30BaTh (POPMYIy IOJTHOW BEPOATHOCTH, (HOPMYITy
baifeca npu pelieHun 3aad, onpeaessaTh HE3aBUCUMOCTh COOBITUI 0 hopmyIie U
110 OpraHU3aIMU CIYYailHOTO AKCIEPUMEHTA;

MPUMEHSITh HM3Y4YCHHbIE KOMOMHATOPHBIE (DOPMyNbl ISl TMEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEHICHUS
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOOJTHO  OMEPUPOBATH TMOHATHUSAMHU: OWHAPHBIA  CIydalHBIA  OIBIT
(ucnpITaHue), ycrnex M HeyJlaya, HEe3aBUCUMBIC HCIBITAHUS, CEpUsl UCIBITAaHUH,
HaXOJUTh BEPOSTHOCTU COOBITHH: B CEPUM HUCIBITAHUM O MEPBOro ycmexa, B
CEepUM UCTIBITAHUN bepHyJIM, B OMBITE, CBI3aHHOM CO CIy4alHbIM BBIOOPOM W3
KOHEUYHOW COBOKYITHOCTH;

CBOOOJIHO OIEpUPOBATH MOHITUSMHU: CIydailHas BEJIMYWHA, paclpeseieHue
BEPOSITHOCTEM, JuarpamMma pacrnpeieiicHus, OuHapHas CciydailHas BeJIUYWHA,
reOMETPUYECKOEe, ONHOMUAIILHOE pacIpeeliCHHE.

K xoniy 11 kiacca o0yyaromuics HayquTCst:

ONEPHUPOBATH TOHSITUSMU: COBMECTHOE pACHPENEIICHHE JBYX CIIy4allHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIUILy COBMECTHOTO pacCHpe/ieNIeHUus] JBYX CIydalHbIX
BEJIMUMH JUIS BBIACJIICHUS PACHPEACIICHUS KaXJIO0W BEIUYUHBI, OIpeJeiIeHuUs
HE3aBHUCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJTHO OMEpPUPOBATH MOHSATHEM MATEMATHUYECKOTO OKHJIAHUS CITy4alHOM
BEITMYMHBI (pacnpenesieHus), IPUMEHSITh CBOMCTBA MAaTeMAaTUYECKOTO OXUIAHUS
MpU PEIICHUU 3aJ1ay, BBIYUCISITh MATEMATHUYECKOE OXKHUJIaHWUE OMHOMHAIBHOTO U
r€OMETPUYECKOTO PACIIPEEIIEHUN;

CBOOOJTHO OIEPUPOBATH MOHITHSAMHU: TUCIEPCHS, CTAaHAAPTHOE OTKIOHECHUE
CIIy4allHOM BEJIMYMHBI, TPUMEHSATH CBOMCTBA IUCIIEPCUU CIyYaWHOW BEIWYWHBI
(pactpenenieHus) MpU PEIICHUM 3aJ1ay, BBIYUCISITH JUCIEPCHUIO M CTaHIApPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 1 OMHOMHAIBHOTO pacipeae/ICHU;

BBIYUCIISITh BBIOOPOYHBIE XaPAKTEPUCTUKU TI0 TAHHOW BHIOOPKE U OLICHUBATh
XapaKTEPUCTUKN TEHEPATbHOW COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OTeHUBaTh BEPOSITHOCTU COOBITHI W TIPOBEPSITH MPOCTEHUININE
CTATUCTUYECKHE TUTIOTE3bI, TTOJIH3YSCh U3YUCHHBIMU paclpeacICHUSIMU.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMMbl

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTeIbHbIE
pecypcsl

DNeMEHTBI TEOPUU
rpados

CiryyaliHbl€ OIBITHI,
Ciy4aliHbI€ COOBITUS U
BEPOSITHOCTH COOBITUI
Omnepanuu Haj
MHO>KECTBaMU U
coObITusiMu. CroskeHue u
YMHOXXEHHE
BEPOSATHOCTEM. Y CIIOBHAsA
BEPOSITHOCTb.
HezaBucumplie coObITHs

DNeMEeHTbI
KOMOWHATOPUKH

Cepun
MOCIIEIOBATEIIbHBIX
UchbITanuii. McnplTaHus
bepnynnu. CiryyaliHblid
BBIOOP M3 KOHEUHOMH
COBOKYITHOCTH

https://resh.edu.ru/subject/lesson/4064/conspect/38068/

https://www.yaklass.ru/p/algebra/9-klass/elementy-
kombinatoriki-statistiki-i-teorii-veroiatnostei-
10205/elementy-kombinatoriki-kombinatornye-zadachi-
12502

https://resh.edu.ru/subject/lesson/4929/conspect/38411/




Crny4daiiHble BETUYUHBI U
pacripeesieHus

14

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34




11 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE

No 11/ HaumeHoBaHue pa3jiesioB U TeM Korrrpoasreie  Tpaktiseckue (undposBbie)

NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe

padoThI padoTsbI pecypeni

3aKoH OOJBIINX YHCET 0

DNIEeMEHTBl MAaTeMAaTHYECKON CTaTUCTUKU 0

HenpepriBHbIe cllydaliHble BETUYHHbBI

(pactipeenieHus ), MOKa3aTeIbHOE U 4 1 0

HOpPMaJIBbHOE pacIIpe/IeTICHUS

Pacnipenenenue Ilyaccona 2 0 1

CBs13b MeX/1y Cllyd4allHBIMHM BEJTMYMHAMHU 6 0 1

O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 11 1 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

KoanuecTBo 4acoB

Tema ypoka KonTposabHbie
Bcero
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

I'pad, cBs3HBIHN Tpad, MpeacTaBIcHUE
3aJ1a49¥ ¢ MOMOIIBIO Tpada

Crenenb (BaJICHTHOCTb) BepuIuHbL. [1yTh
B rpade. Llenu u nukIib!

I'padbr Ha mnockoctu. [epeso
CIIy4alHOT'O DKCIIEpUMEHTA

CnyyaiiHble S5KCTIEpUMEHTHI (OIIBITHI) U
CIly4aiiHble COOBITUS. DIeMEHTapHbIE 1 0
cOOBITHSI (MCXObI)

BeposiTHOCTB city4aifHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOKHBIMU HJIEMEHTAPHBIMU
COOBITUSMU

BeposiTHOCTB city4aifHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITHSMU

[Tepeceuenne, 00beTMHECHIE MHOKECTB
U COOBITUH, TPOTUBOIIOJIOKHBIE
coObITHst. DopMyna CIOKEHUS
BEPOSATHOCTEU




VYcnoBHas BEpOATHOCTb. Y MHOKEHUE

8 BeposATHOCTE. DopMyJia yCIOBHOM
BEPOSITHOCTH
VYcnoBHas BEpOATHOCTb. Y MHOKEHUE

9 BeposATHOCTEH. Dopmyra yCIOBHON
BEPOSATHOCTH

10 ®dopmyra MoJHON BEPOATHOCTH

11 ®opmyna baiieca. HezaBucumele
COOBITHS

12 KomM6uHnaTopHOE IpaBUI0 YMHOXKEHHUSL.
[lepecTanoBku U paxkTopuan

13 Yucino coueranuid. TpeyrojibHUK
ITackans

14 ®opmyna bunoma HeroTona
KonTtponpsHas padora Nel: "I'padpsl,

15 BEPOATHOCTH, MHOXKECTBA,
KoMOWHaTopuka'
buHapHBIN Cily4aiiHBINA OIBIT
(ucmpITaHMe), yCIeX U Heyaaya.

16 HezaBucumsble ucnbitanus. Cepus
HE3aBHCHUMBbIX UCIBITAHUHN J0 EPBOIO
ycrexa

17 Cepus HE3aBUCUMBIX UCTIBITAaHUH 110
NIEPBOIO yclexa

18 Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnymm

19 CrnyuaiiHblii BBIOOD U3 KOHEYHOU

COBOKYITHOCTH




20

[IpakTuueckas pabora c
YICIIOJIb30BaHUEM JJIEKTPOHHBIX TaOJIHUIL

21

22

23

Cnyuaiinas BennuuHa. Pacripenenenue
BeposATHOCTEN. J{narpamma
pacnpenenenus

Onepanuu HaJl CIy4alHbBIMU
BennunHamu. [Ipumepsl pactipeieieHui.
bunapnas cirydaiinas Beau4uHa

FGOMeTpI/I‘IeCKOG pacipeaciacHuc.
bunomuanbHOE pacupeaciICHuc

24

MareMaTnueckoe 0KMIAHUE CITy4aliHOU
Benn4YrHBI. COBMECTHOE pacIpe/iesieHue
JBYX CIIy4alHbIX BEJIMYMH

25

HesaBucumsble ciiydaliHble BEIMYHHBI.
CBolicTBa MaTEMaTUYECKOTO OKUAAHMUSL.
MaremaTtnueckoe 0xHuaaHue OMHApHOU
CIIy4allHO! BEIUYMHBI

26

27

Marematnueckoe OKuaaHue
TCOMETPHUICCKOI'0 1 OMHOMHAJILHOT'O
pacnpeneneHui

I[I/ICHepCI/ISI " CTaHAApPTHOC OTKIIOHCHUC

28

Jucnepcust OMHapHOU city4aiiHON
BeMurHbl. CBOMCTBA JUCTIEPCUI

29

30

Maremaruueckoe OXXHNAaHUC
MMPOU3BCACHUA U JUCIICPCHUA CYMMBI
HE3aBUCHMBbIX CﬂyqaﬁHBIX BCJIMYUH

[IpakTuueckas pabora c
UCIIOJIb30BAaHUEM JIEKTPOHHBIX TAOIHIL




Jucnepcrss OMHOMHATIBHOTO

31 pacnpenenenus. [Ipaktuueckas padoTta ¢ 1
HCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOIHUIY
32 O0o01IeHre U CHCTeMaTU3alus 3HAHUH 1
Kontponbnas padora Ne2: "HcnbiTanus
33 bepnymnu. CrydaifHple BETUYUHBI U 1
pacnpeneneHus"
34 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

HepasenctBo YeoOrniera. Teopema
Yeorimesa. Teopema beprymu. 3akoH
OOJIBIIINX YHUCEI

HepasenctBo YeoOrnimera. Teopema
YeoOnimena. Teopema bepuymmu. 3akon
OOJBIINX YHCeT

KoanuyecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Hepasencto Yebbimena. Teopema
Yeorrmesa. Teopema bepryiu. 3akoH
OOJIBIIINX YHUCEIT

Br100opouHBIif METO ICCIIEIOBAHUIMA

HpaKTI/ILIeCKaSI pa60Ta C UCIIOJIb30BaAHHEM
OJICKTPOHHBIX Ta6J'II/ILI

['enepanbHasi COBOKYIHOCTb U clTydyaiiHast
BbIOOpPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepuctukamu. OLleHKa CPETHETO U
JUCIIEPCUH TEHEPAIBHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTUK

I'enepanpHas COBOKYITHOCTh U ClydaiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctiukamu. OLleHKa CpEHETOo U
JUCIIEPCUU TEHEPATILHON COBOKYITHOCTH €
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK




OrneHnBaHue BEPOATHOCTEH COOBITUI TTO
BBIOOpKE

10

11

Craructuueckas runoresa. [Iposepka
MPOCTEUIINX TUIIOTE3 C MOMOILBIO CBOMCTB
U3Y4YEHHBIX pacIpeneIeHuin

Cratuctuueckas runoresa. [Iposepka
MPOCTEHIINX TUIIOTE3 C MOMOUIBIO CBOMCTB
M3YyYECHHBIX PaCIpeIeICHHUI

HpaKTI/I‘IeCKaH pa60Ta C UCIIOJIb30BAHUECM
QJICKTPOHHBIX Ta6J'II/ILI

12

[IpuMepr! HePEPBIBHBIX CIIyYanHbIX
BenM4YUH. OyHKIUSA IUIOTHOCTH
BEPOATHOCTH

13

14

15

PaBHOoMepHOE pacnipenenenue. [Ipumepst
3a7a4, MPpUBOJAIINX K ITOKAa3aTCJIbHOMY U K
HOPMAaJIbHOMY paclpeaeICHUAM

CDYHKI_[I/IH IIJIOTHOCTH BCPOATHOCTHU
IMMOKAa3aTCJIbHOTO paCIpCACIICHUA
CDYHKIJ;I/H[ IIJIOTHOCTHU BEPOATHOCTHU
HOPMAJIbHOT'O paClpeaCiICHUA

16

TlociemoBaTeIbHOCTE OMHOYHEBIX
He3aBUCHUMBIX coObITHil. [Tpumep 3anaun,
pUBOAALIEH K pacnpenenenuto [lyaccona

17

18

[IpakTuueckas paboTa ¢ UCIOIB30BaHUEM
AJIEKTPOHHBIX TAOJIUII

KoBapuarnus 1Byx ciyyailHbIX BEJIUYHH.
Koadduument koppensuuu

19

CoBMecTHBIC HAOTIOJICHUS IBYX BEJTUYUH




20

Bri6opounsiii k03 puimeHT Koppensum

Paznuuue Mexy TMHEHHOM CBSA3BIO U

21 IIPUYMHHO-CIIEACTBEHHOM CBA3bIO

22 Jluneiinas perpeccus

93 [IpakTuueckast paboTa ¢ HCIOIB30BaHHEM
AJIEKTPOHHBIX TAOJIHUI
[IpencraBieHne NaHHBIX C TOMOIIBIO

24 TaOJIMI] ¥ TUarpamMm, OIucaTeIbHast
CTaTUCTHKA

o5 OnbITh C paBHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITUAMU

26 Boruncnenue BeposiTHOCTEN COOBITUI C
pUMEHEHUEM (HOpMYIT
Brruucnenue BeposTHOCTEH COOBITHI C

97 IpUMEHEHHEM TPaQUIECKUX METOIOB!
KOOpJMHATHAs MpsiMasi, 1epeBo,
nuarpamma Oitniepa

28 CriyuyaiiHble BEJIMUMHBI U paclpeeIcHUs

29 MaremaTruecKoe OKHIaHUE CIYYAHON
BEJIMYNHBI

30 MareMaTtnueckoe 0KMIaHUE CIy4alHOU
BEJIMYMHBI

31 KonTtponbHas pabora: "BeposTHocTh U
cTaTucTuka"
Boruncnenue BeposiTHOCTEN COOBITUH C

32 npuMeHeHueM (GopMyil U rpadpudecKux
METO/I0B

33 Brranciienne BeposTHOCTEH COOBITHIA C




npuMeHeHneM GopMyIl U rpaduyecKux
METOJIOB

34 Marematnueckoe 0KMIaHUE CIIy4alHOU

BCJIMYHHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

CrnyualiHble BETUUHUHBI U PaCpPEICIICHUS.

34




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1.

2.

Vuebuuk III.A. AmumoB. Anrebpa W Hayajga maremMarnyeckoro adamusa 10 - 11. /
Anumos LI.®., Konsrun FO.M., Cunopos H0.B. u n1p. M.: Ilpocsemienue, 2019r.
Yueonuk JI.C. Aranacsn I'eomerpuss 10-11/ B.®D.byryzos, C.b. Kagommer wu
np.IIpocsemenue 2019

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

1.

3uB b.I'., l'oapaua B.A. Jlugaktuyeckue MaTepualibl o alireOpe v HavyaiaM aHanuza 10-
11 xn. —C-IletepOypr, [Terpormud, 2013

AnekceeBa E. E. WHTepakTMBHble NabopaToOpHO-MpaKTMYecKMe paboTbl. YuebHbli npeamet
«MaTemaTtuKka». YrnybneHHbii ypoBeHb, 10-11 Knaccbl: MeToAMYECKUE peKoMeHZauuu ans
yuutenent / E. E. Anekceesa. « MHCTUTYT cTpaTerum passuTtmna obpasosaHusa PAO», 2023
AnekcaHgpoBsa J1.A. Anrebpa v Hayana aHanusa -10 kn., CamocroAaTenbHble paboTbl: yyebHoe
nocobue gna obweobpasoBaTesibHbIX yupexaeHuii; nog pes. A.l.MopaKkosuya. — 3-e usg,. — M.:
MHemo3uHa, 2007.

A.N.Epwosa, B.B.flonobopoabKko. Anrebpa 1 Hayana aHanusa.10-11 knaccbl. CamocTosaTenbHble
N KOHTPOJIbHble paboTbl. — 5-e u3a. — M.: Unekca, 2013.

KUM. Anrebpa v Hayana aHanu3a. 10 knacc/ cocT.A.H.PypykuH. M.:BAKO, 2013.

Bonwmakosa O.B. I'otroBumcs k EI'D. Anre6pa u Havana ananu3za. 10 kimacc. torosoe
TeCTHUpoBaHue B popmaTe sk3ameHa. Spocnasib: Axagemus pazputus, 2011

Cemenko E.A. Tematnueckuii cOOpHUK 3agaHuil 115 noarotosku k EI'D no maremaruke:
10-11 xnaccel. M.: Benrtana-I'pad, 2012.

Maremaruka (yrinyOsieHHbI ypoBeHb). Peanmuzauus tpeboBanuiit ®I'OC cpeanero
obmiero oOpa3oBaHUs : MeTOAMYECKOoe mocobue s yuutens / [/1. O. Pocnosa, E. E.
AnekceeBa, E. B. Byuko]; nog pea. /1. O. Pocnosoit. — M.: ®TEHY «UHCTUTYT cTpaTernun passuTms
obpasoBaHus.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

https://edsoo.ru/mr-matematika/

https://resh.edu.ru/

https://uchi.ru/

https://edu.sirius.online/#/

https://content.edsoo.ru/lab/






