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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 MaTeMaTHKE Ha YpOBHE cCpeaHero oo6miero oOpa3oBaHus
pa3paborana Ha ocHoBe PI'OC COO ¢ yyeToM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABSIBIAEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAAMUIMN POCCUICKOTO
oOpaszoBanus. Peanuzanmsi mporpaMMbl IO MaTeMaTHKE OO0ECIeUrMBaeT OBJIAJICHUE
KJIIFOYEBBIMU  KOMIIETCHIIMSIMM, COCTAaBIAIOIIMMH OCHOBY  [JII  CaMOpPa3BUTHUA
U HENPEephIBHOIO 00pa30BaHUs, IEJOCTHOCTh OOIICKYJIBTYPHOI'O, JMYHOCTHOTO
Y TI0O3HABATEILHOTO Pa3BUTHUS TUYHOCTU 00YUAOIINXCS.

B nmporpamme no mMaremMaTuke YUTE€HbI UJEU U MON0XKeHUA KOHIENnuuu pa3sBUTHUSA
MareMatuueckoro oopazoBanus B Poccutickoit deneparuu. B cooTBeTCTBUM ¢ HA3BaHUEM
KOHIICTIIINY, MaTeMaTh4yeckoe oOpa3oBaHUE JOJKHO, B YAaCTHOCTH, MPEIOCTaBISAThH
KaXJIOMY 00y4aromeMycss BO3MOXKHOCTb JIOCTHKEHHUS YPOBHSI MaTEMaTUYECKUX 3HAHUM,
HEO0OXOAMMOTO JJIsl JajbHEeHIeld yCnenHon ®Ku3Hu B obmecTBe. MiIMeHHO Ha pereHue
ATOM 3aJlauu HalleJIeHa MporpaMma Mo MaTeMaThKe 0a30BOr0 YPOBHS.

B snoxy mudposoii Tpanchopmaimu Bcex cdep UeT0BEUECKOW IeATeIbHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM 0e3  0a30Boif
MaTeMaTUYECKOM MOJATOTOBKHU. YK€ B IIIKOJIE MATEMATUKA CIIYKUT OMOPHBIM MPEIMETOM
U W3YYEHUS CMEXHBIX JUCHUIUIMH, @ B JKW3HMU IIOCJ€ IIKOJbl pealbHOU
HEOOXOAMMOCTBIO CTAHOBUTCS HETNPEPBIBHOE 00pa30BaHME, UYTO TPEeOYET MOJHOICHHOM
0a3oBoii 001IE00pa30BaTEILHOM MMOJATOTOBKHM, B TOM 4YHCIE M MaTEeMaTHYECKOM.

D10 OOYCIOBJIEHO TEM, 4YTO B HAIIM JHU PACTET YHUCJIO CHEIUATIbHOCTEH,
CBSI3aHHBIX C HETOCPEICTBEHHBIM IPUMEHEHUEM MaTEMATUKH: U B cpepe IKOHOMUKH, U
B OM3HECE, U B TEXHOJOTHUECKUX 00JIACTSIX, M JAaKe B TyMaHUTapHBIX cdepax. Takum
oOpa3oMm, Kpyr oOydarommuxcs, I KOTOPHIX MaTeMaThKa CTAaHOBUTCS 3HAYMMBIM
MPEIMETOM, CYIIECTBEHHO PaCUIUPSCTCS.

[TpakTryeckas MOJIE3HOCTh MaTeMaTUKH OOYCJIOBJIEHA TEM, YTO €€ IPEeAMETOM
SBISIIOTCS yHIAAMEHTAJIbHBIC CTPYKTYPBI HAIIETO MHUpA: MPOCTPAHCTBEHHBIC (POPMBI H
KOJINYECTBEHHBIE OTHOILIEHUS OT IPOCTEUIINX, YCBAaMBAEMBIX B HENOCPEICTBEHHOM
OMBITE, JO JOCTaTOYHO CJIOXKHBIX, HEOOXOIMMBIX JUIS Pa3BUTUS HAYYHBIX
U TEXHOJOTHMYECKHX HACH. be3 KOHKpPETHhIX MAaTEeMaTUYE€CKUX 3HAHUN 3aTPYIHEHO
[IOHMMAHHUE IPUHIMUIIOB YCTPOWCTBA M MCIIOJB30BAaHUSI COBPEMEHHOW TEXHUKH,
BOCIIPUATHE W HWHTEpPHpETalus Pa3HOOOpa3HON  CONMAIBHOW, JKOHOMHYECKOM,
MOJIMTHYECKOH  mHpopManuu, Manodp(dEeKTUBHA TOBCEIHEBHAS  MpPaKTHYECKas
NeATENbHOCTh. Ka)KI0My 4eIOBEKY B CBOEH KU3HU MTPUXOJAUTCA BBIIOIHATH JOCTATOYHO
CJIOKHBIE PAacUeThl U COCTABIISITH HECIIOKHBIC aJITOPUTMBI, HAXOIUTh HY>KHBIC (DOPMYITBI
U MPUMEHSATh WX, BIAJETh MPAKTUYECKUMH TPHEMaMH T€OMETPUUYECKHUX H3MEPEHUM
W TIOCTPOCHHUU, YUTATh HWH(POPMAILMIO, MPEACTABICHHYIO B BHUAY TaOJUIl, JUArpaMM
U TpauKOB, *KUTh B YCIOBUSX HEONPEIECICHHOCTH M IOHHUMATh BEPOSATHOCTHBIM
XapakTep Ciy4yalHbIX COOBITUH.

OnIHOBpPEMEHHO C paclIMpeHreM cep MpUMEHEHUsS] MaTeMAaTUKA B COBPEMEHHOM



oOiiecTBe Bce 0osiee BaKHBIM CTAHOBHUTCS MAaTEMAaTHUYECKUW CTWIb MBIIUICHUS,
MPOSIBIISIIONIMNICS B OINpEJEICHHBIX YMCTBEHHBIX HaBblkax. B mporiecce u3ydeHus
MaTeMaTUKd B apCeHall MPUEMOB M METOJIOB MBIIUICHUSI YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS UHAYKIUS U IeIYyKIHs, 0000IIeHNEe U KOHKPETU3AIMS, aHAIU3 U
CUHTE3, Kiaccu(UKalus U CUCTeMaTu3alus, adcTparupoBanre u aHanorusi. OOBEKTHI
MaTeMaTUYeCKUX YMO3AKJIIUYEHUH, TMpaBwia WX KOHCTPYMPOBAHHUS PACKPHIBAIOT
MEXaHW3M  JIOTUYECKHX  IOCTPOCHUHM,  CIOCOOCTBYIOT  BBIpAOOTKE  yMEHUS
dbopmynupoBaTh, OOOCHOBBIBATH W JOKa3bIBaTh CYXKACHUS, TEM CaMbIM Pa3BUBAIOT
JIOTUYECKOE MbIIUICHHE. MaTeMaTuKke NMPUHAMICKUT BeAyIasl poyib B (HOPMUPOBAHUU
AITOPUTMUYECKOM KOMIIOHEHThl MBIIIUICHUS W BOCHUTAaHUM YMEHUW JICHCTBOBATH
M0 3aJlaHHBIM AJIFCOPUTMAaM, COBEPIIEHCTBOBATh M3BECTHBIE U KOHCTPYUPOBATH HOBBIE.
B mpomecce pemieHuss 3agad — OCHOBHOM y4eOHOM JEATETHHOCTH Ha ypoKax
MaTeMaTHKU — PA3BUBAIOTCS TBOPUYECKASI U IPUKIIAHAS CTOPOHBI MBIIIJICHUS.

OO0yueHne MaTeMaTHUKE JaeT BO3MOXHOCTh Pa3BUBATh y OOYYAIOIIUXCS TOUHYIO,
paloHaIbHYI0 W WH()OPMATUBHYIO pPedb, YMEHHE OTOMpPATh HAMOOJIee IMOIXOJISIINE
SI3IKOBBIE, CHUMBOJIMYECKHE, TpauyecKue CpeJCcTBa IS BBIPAXKEHUS CYXKICHUN
Y HaIJISITHOTO WX MPEICTABICHUS.

Heo6xoauMpIM KOMITIOHEHTOM OOIIEH KyJbTyphl B COBPEMEHHOM TOJKOBaHUU
ABJIIETCS 00IIIee 3HAKOMCTBO C METOJJaMU MTO3HAHUSA JEHCTBUTEILHOCTH, MIPEACTABICHHE
O TmpeaMeTre W METOAEe MaTeMaTHKH, €ro OTJIMYMS OT METOJOB ECTECTBEHHBIX
U TYMaHMTApHBIX HAayK, 00 OCOOEHHOCTAX MPUMEHEHUS MATEMAaTUKU [JIsl pelieHUus
HAYYHBIX U MPUKIAAHBIX 3a7a4. Takum oOpazoM, MaTeMaTuyeckoe 00pa3oBaHUe BHOCUT
CBOI1 BKJIaJ B GOpMHpPOBaHUE 00IIEH KyJIbTYphI YeJIOBEKA.

N3yuyenue MareMaTUKH CHOCOOCTBYET 3CTETHUECKOMY BOCIHMTAHUIO YeEIIOBEKa,
NOHMMAHHUIO KPacoThl M M3SIIECTBA MATEMaTHYECKUX PACCYKIECHUN, BOCHPUITHIO
reOMETPUYECKUX POpPM, YCBOCHHUIO UACH CUMMETPHUH.

[TpuoputeTHhIMU HENTIAMU OO0ydeHHs maTematuke B 10—11 kiaccax Ha Ga3oBoM
YpPOBHE SIBIISIOTCS:

dbopMupoBaHUE IEHTPATbHBIX MATEMAaTUYECKUX TOHSITHH (YUCIIO, BEIUYMHA,
reoMeTpudeckas (Qurypa, TmepeMeHHas, BEPOSTHOCTh, (YHKIHA), 00ECTeUnBAIOIINX
MIPEEMCTBEHHOCTh M MEPCIIEKTUBHOCTh MATEMATHIECKOTO 00pa30BaHUs 00yJaIOIUX CS;

MoABECHUE OOYyYarolUXCd Ha JOCTYIIHOM JJisi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMATUKU U OKPY:KalOLEro MUpa, NOHUMAaHUE MAaTEMAaTUKU KaK 4acTu
o0IIIel KyJIbTYPhI YEIOBEUECTBA;

pa3BUTHE HHTEIJICKTYalbHBIX W TBOPYECKUX CHOCOOHOCTEH 0O0yuarommxcs,
MMO3HABATEIbHON AKTUBHOCTH, UCCIEI0BATEIbCKUX YMEHUW, KPUTUUHOCTU MBILIICHUS,
MHTEpeca K U3YYEHUIO MaTEMATUKU;

dbopMupoBanue (GYHKIMOHATHLHOW MaTEMaTHYECKOM TPaMOTHOCTH: YMEHUS
pacro3HaBaTb MaTEMaTHUYECKHE AaCHEKThl B pEANbHBIX KU3HEHHBIX CHUTYyalUsix
U TpU U3YYEHUU JIPYTUX YYEOHBIX TMPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEU
U 3aKOHOMEpPHOCTEH, (OpMyIHpOBATh HX HA S3bIKE MAaTEMAaTHUKH M CO3/1aBaTh
MareMaTU4ecKue MOJENH, MPUMEHSITh OCBOCHHBIM MaTEeMaTUYECKUU  amnmapar



JUISL PELIEHUs MNPaKTHUKO-OPUEHTHUPOBAHHBIX 3a]a4, MHTEPIPETUPOBATh M OLIEHUBATh
IIOJTyYEHHBIE PE3YIIBTATHI.

OcCHOBHBIMH JUHUSMM coepkaHuss marematuku B 10-11 kmaccax sBisroTCA:
«Yucna u BbIYMCICHUS», «Anredpa» («AnreOpandeckue BBIPAKEHHS», «YpaBHEHUS
u  HepaBeHcTBa»), «Hawama  Maremarnueckoro — aHanmmza»,  «l'‘eomeTpus»
(«I"'eomerpuueckue GUrypsl U UX CBOMCTBaY», «M3MepeHrne reoOMeTpUueCKUX BETNUMHY),
«BeposATHOCT M cTaTUCTUKa». JlaHHBIE JIMHUM Pa3BUBAIOTCS MAPAUIEIBHO, Ka)kaas
B COOTBETCTBUU C COOCTBEHHOH JIOTMKOW, OJIHAKO HE HE3aBUCUMO OJHA OT APYIOM,
a B TECHOM KOHTaKTe W B3aumojenctBuu. Kpome 3Toro, ux oObenMHSET JIOrHuecKas
COCTaBJAIOLIAs, TPAJULUHMOHHO TMpUCYIIAss MAaTeMaTUKE W IPOHU3BIBAIOIIAS BCE
MaTeMaTH4eCKue Kypchl U coaepxkatenbHbie Tuaun. ChopmynupoBanHoe B PI'OC COO
TpeOOBaHUE «BJIAJICHHUE METOJAMH JI0Ka3aTelIbCTB, aJrOpUTMaMHU pelIeHus 3ajad,
yMeHue (GopMyIrupoBaTh ONPEIeTICHUs, aKCHOMBI U TEOPEMBbI, IPUMEHSTh UX, TPOBOJUTH
J0Ka3aTeJIbHbIE PACCYKJEHHUS B XOJ€ pEILIEHUs 3aJlay» OTHOCUTCA KO BCEM y4eOHBIM
KypcaMm, a (GOpMHpOBaHUE JIOTMUYECKMX YMEHHH paclpeiensercs IO BCeM TojaM
oOydeHHs Ha YPOBHE CpeJIHEro 0011ero oopa3oBaHus.

B cootBerctBuu ¢ ®I'OC COO martemaTHka sBIsETCS 003aTENIbHBIM MPEIMETOM
Ha JJAaHHOM ypoBHEe oOpa3oBaHus. [IporpamMmoii mo maTemaTHKEe MpeaycMaTpUBAETCS
u3ydyeHue ydeOHoro mnpeamera «MaremaTHka» B paMKax TpeX YYEOHBIX KYpCOB:
«Anrebpa M Havajga MaTeMaTU4YeCKOro aHamuza», «l['eomerpus», «BeposTHOCTD
U CTaTUCTHKa». POPMHUPOBAHUE JIOTHYECKUX YMEHUN OCYIIECTBIIAECTCS Ha NMPOTSKEHUN

BCEX JIET OOYy4YeHHs Ha YPOBHE CpeHEro oOIero oOpa3oBaHMs, a IJIEMEHTHI JIOTHKH
BKJIFOYAIOTCS B COZICPIKaHKME BCEX HA3BAHHBIX BBIIIEC YUEOHBIX KYPCOB.

OO611ee YncI0 9acoB, PEKOMEHIOBAaHHBIX Il U3yUYCHHS MaTeMaTuku, — 340 4acoB:
B 10 kmacce — 170 gacoB (5 ywacoB B Henenmo), B 11 kimacce — 170 gacoB (5 yacos
B HEJIEJIO).



IHIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

N3yyenne MareMaTUKl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUsl HANPABICHO
Ha JOCTHKCHHE OOYYAIOUIMMUCS JUYHOCTHBIX, METaNpPEeJIMETHBIX W TPEAMETHBIX
00pa3oBaTeIbHBIX PE3YyJIbTaTOB OCBOCHHS YU€OHOIO MPEeIMETA.

JIMUHOCTHBIE PE3YJIBTATHBI

B pesynbrare n3yueHus: MaTeMaTHKH Ha YPOBHE CpEIHEro OOIIero oOpa3oBaHUS
y oOy4aromerocst 0yayT choOpMUPOBaHBI CIEAYIONINE JIMYHOCTHBIC PE3YIbTATHI:

1) rpaskaaHCcKOro BOCIUTAHMS:

c(hOpPMUPOBAHHOCTh TPAXKJIAHCKOM TO3UIIMU OOYy4YaIOIIErocss Kak aKTUBHOTO
U OTBETCTBEHHOI'O WICHA POCCHUHCKOrO OOIECTBA, MPEACTaBICHUE O MAaTEeMaTUYECKUX
OCHOBaX ()yHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYP, SABJICHUHN, IPOIEAYP TPAKIAHCKOTO
oOmrecTBa (BBIOOPHI, ONIPOCHI U JAPYTroe), YMEHHE B3aUMOJIEHCTBOBATh C COIMAIBHBIMU
WHCTUTYTaMU B COOTBETCTBUU C UX (DYHKIIUSIMHU U Ha3HAUCHUEM;

2) NaTpMOTHUYECKOr0 BOCTIMTAHUSA

c(OpPMHUPOBAHHOCTh  POCCUUCKOM  TPaKJTAHCKOM  WACHTHUYHOCTH, YBa)KCHUS
K MpOLUIOMY U HACTOAIIEMY POCCUHUCKOM MaTeMaTUKU, LEHHOCTHOE OTHOIICHUE
K JOCTHKEHHUSIM POCCHUICKHX MaTeMaTHKOB M POCCHUICKON MaTeMaTH4YeCKOW IIKOJbI,
UCIIOJIb30BaHME ITUX JIOCTIXKEHHUH B IPYTUX HAYKaX, TEXHOJIOTUSIX, cPepax IKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHME JIyXOBHBIX IIEHHOCTEH POCCHIICKOr0 Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, JTUYECKOT'O IMOBEJCHUS, CBS3aHHOIO C MPAKTUYECKUM
NPUMEHEHHEM JOCTHKCHUN HAyKU U JCSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJ]a B IOCTPOCHUE YCTOMYHBOTO OYIYyIIEro;

4) 3¢TETHYECKOr0 BOCIIUTAHHS

ACTETUYECKOE OTHOLICHHWE K MHUpPY, BKIIOYas JCTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, PEIICHUH, pPaCCYKICHUN, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM acCIlleKTaM pa3JInuHbIX BUJIOB UCKYCCTBA;

5) pu3nuecKoro BOCNIUTAHUS:

c(hOpMHPOBAHHOCTh YMEHHS TPHUMEHSITh MAaTEMaTHYECKHUE 3HAHWS B WHTEpecax
310pOBOr0 W 0Oe3omacHOro oOpas3a »KW3HH, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY
3I0POBBIO  (30POBOE TMHTAaHWE, COATAHCHPOBAHHBIN PEXKUM 3aHITHA H OTABIXA,
perymsipHasi Gu3nvecKas akTUBHOCTS), (PU3NYECKOE COBEPIICHCTBOBAHUE NP 3aHATHUSIX
CIIOPTUBHO-0370POBUTEIHHON JEATETHHOCTHIO;

6) TPy10BOr0 BOCIIMTAHUS:
TOTOBHOCTh K TPYAYy, OCO3HAHHE IICHHOCTH TPYIOJIOOHUSA, MHTEPEC K Pa3IndHbIM
chepam mnpodeccHOHATBLHON JEATCIbHOCTH, CBS3aHHBIM C MaTEMaTHKOM U ee



MPUJIOKEHUSIMU, YMEHHE COBEpIlaTh OCO3HAHHBIM BbIOOp Oyayiel mnpodeccuu
U PEAM30BBIBATh COOCTBEHHBIC JKU3HCHHBIC ILIAHBI, TOTOBHOCTh M CIIOCOOHOCTH
K MaTeMaTHYeCKOMY OOpa30BaHHMIO M CaMOOOPa30BaHUIO HA TMPOTSKEHUHU BCEH KU3HH,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PCIICHUU MPAKTHYECKHUX 3aJ1ad MaTeMaTHYeCKOU
HaIPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCITUTAHMS:

c(hOpPMHUPOBAHHOCTh AKOJOTHICCKON KYIbTYPhI, TOHUMAHHUE BIUSHUS COIUAILHO-
YKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHUE TIPUPOTHON U COIMAIIBHOM CPEibl, OCO3HAHUE
TJIO0AIBHOTO  XapakTepa JKOJIOTMYECKUX TIPoO0JIeM, OpHCHTAIMS Ha MPUMCEHEHUE
MaTEMaTUYCCKUX 3HAHWHA JUIA peIIeHUs 3a7a4 B 00JIACTH OKPYXKAIOIICH Cpelbl,
TUTAHUPOBAHUE TIOCTYIKOB M OIEHKH WX BO3MOJKHBIX TOCIICJCTBUN JIJIS OKPYIKAIOIIEH
CpPEIbI;

8) HeHHOCTH HAYYHOT 0 IO3HAHUSA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BHUTH HayKH M OOIICCTBEHHOW MPAKTHKH, TOHMMAaHUE MaTeMaTUYECKOM HAYKH Kak
cephl YeITOBEYCCKON JIEATCILHOCTH, STAllOB €€ Pa3BUTHSA M 3HAYUMOCTH JIJIS Pa3BUTHS
IIUBUJIM3AIANA, OBJIAJICHHE S3BIKOM MaTEeMaTUKA W MaTEMaTHYCCKOH KyJIbTYpOM
KaKk CpEeJCTBOM  TIO3HAHWS  MHpa, TOTOBHOCTh  OCYIIECTBISATH  IPOEKTHYIO
Y FICCIIEIOBATENBCKYIO JIEATEIPHOCTh HHIUBUIYaTbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATHI

B pe3ynbTaTte ocBOGHUS IPOrpaMMBbI [0 MaTEMATHKE Ha yPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus y oOydaromierocst OyayT cpopMHpOBaHbI METANPEIMETHBIC PE3YIbTATHI,
XapaKTepHU3yIOIIHECcss OBJIAJICHUEM YHHBEPCAIbHBIMU MO3HABATCIBHBIMH JICHCTBUSIMH,
YHUBEPCAIbHBIMH ~ KOMMYHHKATUBHBIMH  JICWCTBUSIMA W YHUBEPCAIBHBIMU
PETYISATUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHUBEPCAJbHBbIC YUeOHbIEe NeiiCTBUS
ba3oBble jiornyeckue 1eMcTBUA:

BBIABISATH W XapaKTEPU30BaTh CYILIECTBCHHBIE MPU3HAKA MATEMAaTHYECKUX
O00OBEKTOB, TOHATHI, OTHOIICHUA MEXIy MOHATUAMH, (POPMYIHPOBATH OMpPEIEICHUS
MOHATHH, YyCTaHaBIWMBATh CYIIECTBEHHBIM NPHU3HAK KIAacCU(UKAIMK, OCHOBAHUS
1U1s1 00001IEHNS U CPABHEHUS, KPUTEPUHU MTPOBOAUMOIO aHAJIN3a;

BOCIIPHHUMATh, (HOPMYITUPOBATH U MPEOOPA30BHIBATEH CYKICHUS: YTBEPIUTEIHHBIC
Y OTpUIATENIbHBIC, EAUNHUYHBIC, YACTHBIE U 00II1e, YCIOBHBIC;

BBIABJISAITH MATEMAaTUUYECKHME 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOPEYUS
B (akrax, MaHHBIX, HAOIIOJECHUSIX W YTBEPKACHUAX, NpeasiaraTb KpUTEPUH
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEYM;

JI€TIaTh BBIBOJIBI C UCMOJIB30BAHMEM 3aKOHOB JIOTUKH, JE€TYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIFOUYEHHM, YMO3aKIIOUEHUN 110 aHAJIOTHH;



MIPOBOJUTh CaMOCTOSITEJIBHO JI0Ka3aTeIbCTBA MAaTEMaTUYECKUX YTBEPKIACHHM
(OpsiMble ¥ OT MPOTHUBHOTO), BBICTPAMBATH APTyMEHTAIIMIO, MPUBOJIUTH MPUMEPHI
Y KOHTPIPUMEPHI, 000CHOBHIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBIOMpATh CMOCO0 pelieHus yueOHOU 3ajauu (CpaBHUBATh HECKOJBKO BapUAHTOB
pelieHusi, BIOMpaTh Hanbosee MOAXOASAININI ¢ YYETOM CaMOCTOATEIbHO BbIJEICHHBIX
KPUTEPUEB).

Bba3oBble uccienoBarenbcKue 1eHCTBUSA:

WCIIONIb30BaTh  BOMPOCHI KAaK  MCCIIENOBATENbCKUI  MHCTPYMEHT IO3HaHUS,
dbopmynUpoBaTh BOIMPOCH, (PUKCUPYIOLIHUE MPOTHUBOpEUUE, MPobdieMy, yCTaHABINBATh
HUCKOMOE U JaHHO€, (HOPMHUPOBATH TUIIOTE3Y, APIYMEHTHUPOBATH CBOIO MO3UITNIO0, MHEHUE;

POBOJUTH CaMOCTOSITEJIbHO CIUIAHUPOBAHHBIM  DKCIIEPUMEHT, HCCIICOBAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBEeKTa, sBJIEHHS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXKAy 00bEKTaMU, SIBIICHUSIMU, MTPOIIECCAMU,

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJABI 10 pPe3yjbTaTaM
IIPOBEJICHHOTO HAOJIOJCHUS, UCCIIEIOBaHMs, OIICHUBATh JOCTOBEPHOCTH IMOJTYyUYEHHBIX
PEe3yIbTAaTOB, BHIBOJIOB U 000OIICHMUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TakkKe BbIJIBUTATH
MPEINOJIOKEHHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undopmanmeii:

BBISIBIIATH JeDUITUTH HHPOPMAITUH, TaHHBIX, HEOOXOUMBIX IS OTBETa Ha BOIIPOC
U JIUISL peIICHMs 3a/1a4H;

BBIOMpAaTh WHPOPMAIMI0O W3 HUCTOYHHKOB PA3UYHBIX THUIIOB, aHAIH3HPOBATH,
CHUCTEMAaTU3UPOBAaTh W HHTEPIPETUPOBATh MH(MOPMAILMIO PANTHYHBIX BUIOB U (POpM
IPECTABIICHHS,

CTPYKTYpUpOBaTh WHPOPMAIUIO, TPEIACTABIATh €€ B PANIMYHBIX (PopMax,
WJUTFOCTPUPOBATH I'PpadUUIECKH;

OIICHMBATh HAJEKHOCTh WH(GOPMAIMH IO CaMOCTOSITENIbHO C(HOPMYyITUPOBAHHBIM
KpUTEPHSIM, CHOPMYITHUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHMKaTHBHBIE YHUBEpPCAJbHbIC Y4eOHbIC NCHCTBUSA
Oo0menue:

BOCIIPUHUMATh M (POPMYIUPOBATH CYXKICHHS B COOTBETCTBUM C YCIOBHUSIMHU
U LENSAMH OOILEHUs, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PEUIeHMs 3a/1a4d, KOMMEHTUPOBATh
MOJY4YEHHBIN PE3yJIbTaT;

B XoA€ OOCYXIEHHsS 3a/JaBaThb BOMPOCH MO CYHIECTBY OOCYKIAEMOW TEMBI,
npoOsieMbl, pemaeMoil 3a1ayu, BBHICKA3bIBAaTh HJIEW, HAIIEJICHHBIC HA MOHMCK pEIICHHS,
COIMOCTABIISAITh CBOU CYXACHHS C CYXACHUSMU JAPYTUX YYaCTHHKOB JHAJOTa,
OOHapyXUBATh Pa3IUYUE U CXOJCTBO MO3UIIMHI, B KOPpeKTHOU (hopMe popMynupoBaTh
pasHorIacHs, CBOM BO3PAXKCHHUS,;



MIPEACTABIATh PE3YJNbTAThl PEIICHUS 3aJadd, OSKCIEPUMEHTAa, HCCIEI0BAHMS,
MPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C YYE€TOM 3aj]ad
IIPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUHU.

PeryasiTuBHble YHUBepPCAJbHbIE Y4eOHbIe TeMCTBUA
Camoopranusanus:

COCTABJISITh TUIAH, JITOPUTM PEILIEHUs 3a/1a4u, BEIOMPATH CIIOCO0 PEIICHUS C YIETOM
HMEIOIIUXCS  PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEHM, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAaPUAHThI PEIICHUM C y4eTOM HOBOUM MH(OpMaIuH.

CaMOKOHTPOJIb, YMOIIHOHAIbHBIN HHTEJIJIEKT:

BJIQJICTh HaBBIKAMHU TIO03HABATEIBHOW pe(IEKCHM KaK OCO3HAHHUS COBEPIIACMBIX
JNCHUCTBUH M MBICIUTEIBHBIX TIPOIIECCOB, WX pPE3yJbTaTOB, BIAJETh CIIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS IpoIlecca M pe3yjbTaTa PEIICHHS MaTeMaTHYCCKOM
3aJ1a4u;

NPEIBHICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NpPH PCIICHHH 33J1a4W,
BHOCUTh KOPPEKTHBBI B JICATCILHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, JIaHHBIX,
HaNJCHHBIX OMINOOK, BBISIBJICHHBIX TPYAHOCTECH;

OIICHMBATh COOTBETCTBUE pe3yjIbTaTa IEJIW M YCIOBUSAM, OOBSCHATH MPUYUHBI
JTOCTHXKEHUS WIIK HEAOCTHUXKEHUS pe3yJbTaTOB IEITEIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJIbHOCTbD:

MOHUMATh U UCIIOJI30BATh MPEUMYIIIECTBA KOMAHIHOW U MHAUBUAYATIHLHON pabOThHI
OpU pEIIeHUd Y4yeOHBIX 3aJady, NPUHUMATh IeJb COBMECTHON [eATeIbHOCTH,
IUIAHUPOBATh OPraHU3AlMI0 COBMECTHOW paboThl, pacnpefensTb BHIBI padoT,
JIOTOBApUBAThLCSA, OOCYXKIaTh MpPOLECC W pe3ynbTaT paboThl, 0000IaTh MHEHUS
HECKOJIbKHUX JIOJICH;

y4acTBOBaTh B TPYINNOBBIX (opmax paboTel (0OCYXICHHS, OOMEH MHCHHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPAMHUPOBATH CBOU
JEUCTBUS C APYTUMH WICHAMU KOMaH/Ibl, OIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIIMIA
MPOIYKT IO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIE PE3yAbTATHl OCBOEHHUS MPOTpaMMBI MO0 MaTeMaTHKe Ha 0a30BOM
YpOBHE Ha ypOBHE CpeHEero obmero o0pa3oBaHus MPEACTABICHBI TI0 TOJaM OOyYCHHSI
B paMKax OTIEIbHBIX YY€OHBIX KypCOB B COOTBETCTBYIOIIMX paslieiiax MpOTrpaMMBbI
10 MATEMATHKE.



OEJAEPAJIBHASA PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «AJI'EBPA
N HAYAJA MATEMATHUYECKOI'O AHAJIN3A»

HOACHUTEJIBHASA 3AIIMCKA

Y4eOHbIl Kypc «Anredpa ¥ Hadajga MaTeMaTHUYECKOTO aHAN3ay» SBISCTCS OJTHHM
13 HamOoJiee 3HAUMMBIX B IMpOTrpaMme cpeaHero oOiiero oOpa3oBaHUs, MOCKOJIBKY,
C OJHOW CTOPOHBI, OH OOECIEeYMBACT MHCTPYMCHTAIbHYIO 0a3y I M3YyYEeHHS BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYroil CTOPOHBI, (GOPMHUPYET JOTHICCKOE
U a0CTpaKTHOE MBIIUICHHE OOYYarOIIMXCsl Ha ypOBHE, HEOOXOAUMOM JJII OCBOCHUS
y4eOHBIX KypCcOB MH(POPMATHKH, OOIIECTBO3HAHUS, UCTOPHUH, CIIOBECHOCTH. B pamkax
yuyeOHOro Kypca «AnreOpa W Hayalla MaTeMaTHYeCKOro aHajau3a» OOyYarolIuecs
OBJIJICBAIOT YHUBEPCAIBHBIM SI36IKOM COBPEMEHHOMN HayKH, KOTOpas popMyJIUpyeT CBOU
JOCTIKEHUSI B MaTeMaTHIECKON (hopme.

Y4eOHBIH Kypc anreOpbl M Hauaja MaTeMaTHYEeCKOTO aHaIn3a 3aKJIabIBacT OCHOBY
JUIA  YCIICIITHOTO OBJIAJICHUS 3aKOHAaMH (PW3WUKHA, XWUMHUH, OWOJIOTMH, TTOHUMaHUS
OCHOBHBIX  TEHJCHIIMA HOKOHOMHKH ¥  OOIICCTBCHHOH  YKW3HH,  I1O3BOJISCT
OPUEHTHUPOBATHCS B COBPEMEHHBIX IMH(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOIb30BaTh MX B TIOBCEJIHECBHOW JKM3HH. B TOXEe BpeMs OBJaJCHHC
a0CTpaKTHBIMU U JIOTUYECKU CTPOTMMHU MAaTEMaTHYECKUMU KOHCTPYKIUSIMU Pa3BUBAET
YMEHHE HaxOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH YTBEpPKICHUS,
UCIIONB30BaTh O00OOIIEHHE ¢ KOHKPETU3allMi0, aOCTparupoBaHUE W aAHAIOTHIO,
dbopMupyeT KpeaTUBHOE U KpUTHUYECKOE MbIlIIeHHE. B Xo/1e nzyuenus anreOpsl U Haval
MaTEeMaTHYEeCKOTO aHaju3a Ha YpOBHE CpPEeIHEro o0IIero o0pa3oBaHHS OOyYaArOIIUECS
MOJTY4atOT HOBBIN OTIBIT PEIICHUS MPUKIIATHBIX 33/1a4, CAMOCTOSATEIHHOTO MOCTPOCHUS
MaTEMaTHUYECKUX MOJIETIC peallbHbIX CUTYallMid M WHTEPIPETAIUU TMOTYYECHHBIX
PEIICHH, 3HAKOMSTCS ¢ IMPUMEpaMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE,
HayKe U B UICKYCCTBE, C BBIAAIONIUMUCS MATEMAaTHYECKUMHU OTKPBITUSIMU U UX aBTOPAMHU.
VY4eOHpIli Kypc anreOpbl W Hadadl MaTEMaTHYeCKOTO aHaimu3a o0sanaer
3HAYUTEIBHBIM BOCTIMTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIA peaju3yeTcss Kak uepe3
y4eOHBII MaTepual, COCOOCTBYIOIINI (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK
u 4depe3 crnenuduKy ydeOHOH NesITEIbHOCTH, TPeOYIOMEeH CaMOCTOSTEIBHOCTH,
aKKypaTHOCTH, TPOJOJDKUTEIHLHOM KOHIICHTPAIlMM BHHUMAHHS ¥ OTBETCTBEHHOCTH
3a MOJIyYEHHBIA Pe3yJIbTaT.

B ocHoBe Merommku oOydeHus anreOpe W HadajaM MaTEMaTHYECKOTO aHaln3a
TISKUT JIEATCTLHOCTHBIA TPUHITUI 00 yICHHS.

B cTpykType mporpammel 1o anredpe U Hadajgam aHanu3a BBIAEISIOTCS CIASAYIONNe
collepKaTeNIbHO-METOInUecKne  JUHUU: «Uucima wu  BeUuciaeHUs», «DyHKIIUU
u rpadukn», «YpaBHCHHS W HEpaBEeHCTBa», «Hauama mMaTeMaTHYECKOTO aHAN3ay,
«MHOXecTBa H JIOTHKa». Bce OCHOBHBIE COAEPKATEIHHO-METOANYECCKUE JUMHUU
M3Yy4aloTCsSd Ha TMPOTSDKCHWH JBYX JIeT OOydYeHHs Ha YPOBHE CpPEIHEro OoOIero
oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS APYT APyra M MOCTEIICHHO HACHIIAsICh HOBBIMHU



TeMaMHu U pasjaenamu. JlaHHBIA y4yeOHBIN KypcC SIBISIETCS WHTETPATUBHBIM, MOCKOJIBKY
o0beuHSET B ceOe CcOoAep)KaHWE HECKOJIbKUX MAaTEMaTHYECKUX IHUCLUIUIMH: anredpa,
TPUTOHOMETPUS, MaTEMAaTUUECKUN aHAJIN3, TEOPUSI MHOKECTB U Apyrue. [lo mepe Toro
Kak oOydJaromuecs OBJIAJEBAlOT Bce Ooyiee IMMPOKMM MAaTEMAaTUYECKHM amnmnapaTtoM,
y HUX [OCJIEI0BaTEeIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTUYEeCKYIO MOJIEIb peanbHOM CUTYaIluH, MPUMEHSITh 3HaAHUS,
MOJIyYeHHbIE B Y4YeOHOM Kypce «Auredpa M Hayala MaTeMaTHYeCKOro aHallu3ay,
JUISL pELLIEHUs] CaMOCTOSITENIbHO C(HOPMYIMPOBAHHOM MaTeMaTHUECKOM 3a7auu, a 3aTeM
UHTEPIPETUPOBATH MOJTYUYECHHBIN PE3yIIbTaT.

CopepxarenbHO-MeTOAMYECKass JMHUA «Yucna W BBIYMCICHUS» 3aBepLIACT
(opMHUpOBaHUE HABBIKOB HCIIOJIB30BAaHUS JEHCTBUTEIBHBIX YHCEN, KOTOpOE ObLIO
HA4YaTo Ha YPOBHE OCHOBHOTO oOuiero oOpaszoBanus. Ha ypoBHe cpenHero oo01ero
oOpa3oBaHus 0c000€ BHUMaHUE yaensercs (OpMUPOBAHUIO IPOYHBIX BRIUUCTUTEIBHBIX
HABBIKOB, BKJIIOYAIONIMX B Ce0S HCMOJIb30BaHHWE PA3IMYHBIX (OPM  3aMucu
JEHUCTBUTENBHOTO YHCIA, YMEHUE PAIMOHAIBHO BBINOJIHATH JCHCTBUS C HUMH, J€TaTh
NPUKUAKY, OLEHUBATH pe3yibTaT. OOydarompecs: MOJydaloT HAaBBIKM MPUOIMKEHHBIX
BBIYKCJICHUH, BBITTOJTHEHHUS JACHCTBUM C YUCIaMU, 3allMCAaHHBIMK B CTaHAApPTHOU (dopme,
UCITOJIb30BaHUS MaTEeMaTHYECKUX KOHCTAHT, OIICHUBAHMS YHCJIOBBIX BHIPKCHUH.

CopepxatenbHasi TUHHS «Y PaBHEHUS U HEPABEHCTBA» PEATU3YETCS Ha MPOTIKEHUH
BCEro 0Oy4eHHUs1 Ha YPOBHE CPEIHEro o0IIero 00pa3oBaHus, MOCKOJIBKY B KaXKI0M pazJiesie
IpOrpaMMbl TIPEIYCMOTPEHO peIIeHUE COOTBETCTBYIOHMIMX 3anad. OOydaromiuecs
OBJIA/IEBAIOT Pa3IMYHBIMUA METOJAMH PEIICHUS 1ETIbIX, PAIlMOHAIBHBIX, UPPALIMOHATBLHBIX,
MOKa3aTeIbHbIX, JOTapUPMHUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHUI, HEPABEHCTB U UX
cucteM. [lomydeHHbIE YMEHUS UCTIONB3YIOTCA MPU UCCIEAOBAHUM (PYHKITUH C TTIOMOIIBIO
NPOU3BOJIHOM, pENICHUH MPUKIATHBIX 3a7a4 M 3aJa4 Ha HaXOXJICHHE HauOOIBIINX
Y HAUMEHBIINX 3HaueHUN (pyHKIMU. JlaHHas conepKaTesibHas JIMHUS BKITIOYAeT B ce0s TakKe
dbopMupoBaHuEe YMEHHH BBIMOJHATH PAacueThl MO (GopMmyiiaM, IpeoOpa3oBaHus IENIbIX,
pPaAIlMOHANIbHBIX, HUPPALMOHAIBHBIX WU TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TaKkKe
BBIPa)KCHUH, COJIEpIKAIINX CTETIeHH U Jlorapudmel. biaromaps n3yueHuro anrebpandeckoro
Marepualia MPOUCXOIUT AalbHEHIIee Pa3BUTHE AITOPUTMHUYECKOTO M aOCTPAKTHOIO
MBIIIIEHUS 00yJarOIUXCsl, POPMUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYXKACHUH, paObOTHI
C CUMBOJIbHBIMU (hOpMaMH, MIPEACTABICHHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJE
pPaBEHCTB U HepaBeHCTB. AnreOpa npeanaraet 3¢(GHeKTUBHBIE MHCTPYMEHTHI JIJIST PEIICHUS
MPAaKTUYECKUX M ECTECTBEHHO-HAYYHBIX 3aJlay, HAIJSIAHO JIEMOHCTPUPYET CBOM
BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopnepxxarenpbHOo-MeTOANMYECKass JuHUA «DyHKIMM ©  TpaduKW»  TECHO
MepervieTaeTcs ¢ APYrUMHU JIMHUSIMA Y4€OHOTO Kypca, TOCKOJIBKY B KaKOM-TO CMBbICIIE
3a/aeT  IOCJIEJOBAaTENbHOCTh  W3y4YeHUs  Marepuana. V3ydeHue  CTENEHHOM,
MOKa3aTeIbHOM, JOorapupmMuyeckod M TPUTOHOMETPUYECKUX (PYHKIMMA, HX CBOWMCTB
u rpadUKOB, HCMOJIb30BaHUWE (PYHKUMA JUIsi pelieHus 3aqad U3 JAPYruX y4dyeOHbIX
MPEAMETOB U peaibHOM JKU3HU TECHO CBSI3aHO KaK C MATEMAaTHUYECKUM aHAJIM30M, TaK



U C pelieHWeM ypaBHEHHUM U HepaBeHCTB. IIpu 3ToM OOJbIIIOE BHUMAHHE YICHSAETCS
dbopMUpOBaHUIO YMEHHUS BhIpaKaTh (OpMynamMu 3aBUCUMOCTH MEXIY pPa3IMUHBIMU
BEJIMYMHAMM, UCCIICIOBATh MOJyUYEeHHbIC (PYHKIMU, CTPOUTH UX rpaduxu. Martepuan
COJIepKaTeNIbHOW JIMHUU HAlleJIeH Ha pa3BUTUE YMEHUM W HABBIKOB, MO3BOJISIIOLIUX
BBIpakaTh 3aBUCUMOCTH MEXJy BEJIMUYMHAMU B PA3IUYHON (PopMe: aHAIUTHUECKOMH,
rpaduueckoii u ciaoBecHOU. Ero nuzyuenue cnocoOCTBYET pa3BUTHIO aJTOPUTMUUYECKOTO
MBIIUICHUS, CHOCOOHOCTH K 0000IIEHNIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHATIOTUH.
ConepxartenpHass JuHHS «Hauama wMaTemaThyeckoro asHajinz3a» IMO3BOJISET
CYIIECTBEHHO pACIIUPUTh KPyr KaKk MaTEMaTUYeCKUX, TaK W NPHUKIAIHBIX 3aj1ad,
JOCTYMHBIX OOYYaIONIUMCS, Y KOTOPBIX TMOSBIISIETCS BO3MOXHOCTh HCCIICIOBATh U
cTpouth rpaduku GyHKIUH, ONpenensaTh UX HAMOOJbIINEe W HAaUMEHBIINE 3HAYCHHS,
BBIYUCIISITh TUIOMIAAN (UTyp U OOBEMBI TeJ, HaXOJIUTh CKOPOCTH U YCKOPCHUS
npoiieccoB. CojepkaTenbHas JHUHUS OTKPHIBAET HOBBIE BO3MOXHOCTH TOCTPOCHHS
MaTeMaTHYECKUX MOJIeNiel peajbHbIX CUTYallui, HAXOXKJIECHUS HAUJYYIIIETO PEIICHUS
B MPUKIAAHBIX, B TOM UYHCIE COLMAIBHO-DKOHOMUYECKUX, 3ajadax. 3HAKOMCTBO
C OCHOBaMHM MAaTE€MAaTHYECKOI'O0 aHaliu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOIO,
(GbopManbHO-IOTMYECKOTO M KPEATUBHOTO MBIIUICHUS, (HOPMHUPOBAHUIO YMEHHH
pacrio3HaBaTh TPOSBJICHUS 3aKOHOB MAaTeMaTHKH B HayKe, TEXHUKE M HCKYCCTBE.
OOyuaroluecss y3HalOT O BBIJAIOLIMXCS Pe3yJibTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHUS
MaTE€MAaTHKU KaK HayKH, U UX aBTOpPaX.

ConepxartenbHo-MeTOAMYECKas JIMHUS «MHOXKECTBa M JIOTUKa» B OCHOBHOM
MOCBSILIEHA 3JIEMEHTAM TEOPUU MHOXKECTB. T€OpPETUKO-MHOKECTBEHHBIE ITPEACTABICHUS
NPOHU3BIBAIOT BECh KypC WIKOJIBHOW MAaTeMaTUKH M MpeiaraloT Haubosee
YHUBEPCAJbHBIN S3BIK, OOBEIUHSIONIUN BCE pa3/ielibl MATEMAaTUKH U €€ IPHIOKEHUM,
OHM CBSI3bIBAIOT pa3HbIE MAaTEMAaTHYECKHWE AUCUUIUIMHBI B eauHoe ueinoe. [loatomy
BaYXHO JIaTh BO3MOXKHOCTh 00Y4aroIeMycs IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHON MAaTeMaTUKH U UCII0JIb30BaTh €0 JJIsl BEIPAXKEHUSI CBOUX MBICIEH.

B yueb6HOM Kypce «AnreOpa U Hauajga MaTEMAaTHYECKOTO aHaJIN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMAaTUYECKOTO MOJECITUPOBAHUS, KOTOPBIC MPU3BAaHBI CPOPMUPOBATH
HaBBIKM TIOCTPOEHHUS MOJEIEH pEalbHbIX CUTyalUWd, HUCCICAOBAHUS 3THUX MOJEIEH
C TIOMONIBIO ammapaTa anreOpbl M MaTeMaTUYeCKOTO aHajin3a W HWHTEPIpeTaruu
MOJIYYEHHBIX pe3yibTaToB. Takue 3amaHus BIUIETEHbl B KaXIblil W3 pa3lielioB
MPOrpaMMBbl, TOCKOJBKY BECh MaTepual y4eOHOTO Kypca HIMPOKO HCIOIb3YEeTCs
JUIsL pelIeHUs] NPUKIAIHbIX 3anad. [Ipu pelieHnn peanbHBIX NPAKTUYECKUX 3a]1ay
oOydaromuecs: pa3BUBAIOT HAOIIOIaTETLHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThbCsi, HCIOJIB30BaTh AHAJIOTHIO, 0000IATh UM KOHKPETU3HPOBATH
npobiemy. JlesTenpbHOCTh 10 (POPMUPOBAHUIO HABHIKOB PEIICHHS MPUKIATHBIX 33]1a4
OpraHU3yeTcsl B IPOLIECCE M3YUYEHHs] BCEX TEM Yy4eOHOro Kypca «Anredpa u Hauajia
MaTeMaTUYECKOI0 aHAIU3a.

OO6uiee yuciIo YacoB, pEKOMEHAOBAaHHBIX JIJI1 U3YYeHUsI yUeOHOTO Kypca « Anredpa
M Hayajla MareMaThdeckoro aHammsa», — 170 gacos: B 10 kmacce — 68 gacoB (2 daca
B Hezento), B 11 kimacce —102 gaca (3 gaca B Henelno).



COIAEPKXAHUE OBYYEHUA

10 KJIACC
Yuciaa v BbIYUCICHUS

Pannonansubeie uucna. OOBIKHOBEHHbIE M JIECATUYHBIE JpOOU, MPOLIEHTHI,
OEeCKOHEYHbIE NEPUOJUYECKUEe poOu. AprupMeTHYecCKrue ONepalui ¢ paluoOHAIbHBIMU
qucllaMH, MpeoOpa30BaHus YUCIIOBBIX BblpaxeHul. IlpuMenenne npobeil u mpoueHTOB
IUIS peLeHUs NPUKIAJHbIX 3a/1a4 U3 Pa3JIM4YHbIX OTPACIIed 3HAHUU U pEaIbHOM KU3HU.

JlelictBuTenbHble  4yucia.  PanuoHanbHBlE M MPPALMOHAIBHBIE  YMUCIIA.
Apudpmernyeckue omepanuu ¢ ACHCTBUTENbHbIMM  yuciaamu. [IpuOnrxkeHHble
BBIYMCIICHUS, [IPAaBUiIa OKPYIJVIEHUS, IPUKHUIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenpb ¢ nensiM nokaszateneMm. CtanaaptHas (opma 3anucu JeHCTBUTEIBHOTO
yucia. Hcnonws3oBanue mnoaxodsmiedl ¢GopMbl 3amMCH  IEMCTBUTENBHBIX YHCEI
JUISL pELLICHUS NIPAKTUYECKUX 3a7a4 U IIPEACTABICHUS JaHHBIX.

Apudmernyeckuii KOpeHb HaTypaJibHON cTeneHu. [lefcTBus ¢ apudMeTnuyecKuMu
KOPHSMU HATYpPaJIbHOU CTEIIEHHU.

CuHyc, KOCHMHYC WU TaHI€HC 4YHUCJIOBOIO apryMeHTa. ApPKCHUHYC, AapKKOCHHYC,
APKTAHI'€HC YMCIIOBOT'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa 1 TOKIE€CTBEHHBIE MPE0Opa30OBaAHUSI.

[IpeoGpazoBanue TPUTOHOMETPUUECKUX BBIPAKCHUIA. OcHOBHbIE
TPUTOHOMETPUYECKHE (POPMYIIBI.

VYpaBHeHHe, KOpeHb ypaBHEHHUs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTon
MHTEPBAJIOB.

Pemenue nenbix 1 ;poOHO-palMOHANBHBIX YPABHEHUN U HEPABEHCTB.

Pemenune nppanmoHaIbHBIX YPaBHEHU U HEPABEHCTB.

Pemenune TpuroHOMeTpUUECKUX YPABHEHUI.

[IpuMeHeHne ypaBHEHHI M1 HEPABEHCTB K PEILICHUIO MATEMAaTUYECKHX 3a]1a4 U 33724
13 pa3INYHbIX 00JIaCTEe HAYKU U PEaIbHOU KU3HH.

DOyHkuuu U rpapuxku

OyHk1ms, cnocoosl 3aganus GyHkiuu. ['paduk dyakuuu. Bzaumuo oOpaTHbie
byHKIUY.

O6nacte ompenelieHUss W MHOXKECTBO 3HaueHW (QyHkuuu. Hymu QyHknun.
[TpoMesxyTKH 3HAKOTIOCTOSTHCTBA. UeTHBIC 1 HeYETHBIC (YHKITUH.

CrenieHHas (QyHKIMA C HATypaJbHBIM W IENBIM  Tokazarenem. Ee cBoiicTBa
u rpaduk. CBoiicTBa 1 rpaduK KOPHS N-0M CTEIICHHU.

Tpuronomerpuyeckas OKpy>KHOCTb, ONPEIETICHUE TPUTOHOMETPUUECKUX () YHKIIUH
YHUCJIOBOTO apryMEHTA.

Hauyaja MmaTeMaTHYeCKOI0 aHAJIN3a
ITociieqoBaTEIILHOCTH, CIOCOOBI 3aJlaHUS MOCJIEIOBaTEIILHOCTEH. MOHOTOHHBIC
MOCJIEJ0BATEILHOCTH.



Apudmernueckass W TeoMeTpUueckas Nporpeccuu. beckoHedyHo yObIBaromas
reomeTpudeckass mporpeccus. CymMma OecKOHEYHO YOBIBAIOIIeH TIeoMEeTPHUYeCKOn
nporpeccun. @opmyra CI0KHBIX TPOIEHTOB. Vcronbp30BaHne MPOTPECCHH ISl PEIICHUS
peasbHBIX 3a71a4 MPUKIJIATHOTO XapaKTepa.

MHoxkecTBa U JIOTMKA
MHoOXecTBO, omnepanud HaJl MHOXecTBamHu. Jluarpammbl Oiliepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOXKECTBEHHOTO —armapara Uil OINMCAHUS  PeAbHBIX
MIPOIIECCOB U SIBJIICHUM, MPU PEIICHUHN 3a7]a4 U3 IPYTUX y4eOHbIX TPEIMETOB.
Onpenenenue, TeopemMa, CIeCTBUE, 10KA3ATEIbCTBO.

11 KJIACC

Yucjaa v BbIYUCIEHUA
Harypanensbie u uesnbie yncna. [Ipu3sHaku 1eIMMOCTH LEJIBIX YUCEIL.
CreneHb ¢ palMoOHaNIbHBIM MOKa3zaTesaeM. CBOWCTBA CTENIEHH.
Jlorapudwm uncna. JlecaTUUHBIE U HATYPAIbHBIC JTIOTApU(MBI.

YpaBHeHUs 1 HEPABEHCTBA

[IpeobpazoBanue BEIpOXKEHUH, COJIEPIKAITUX JIOTAPUDMBI.

[IpeoGpa3oBaHrie  BbIpaKEHUH, COJAEpKAUIMX CTENEHH C  palMOHAJIbHBIM
IIOKA3aTEeJIEM.

[IprMepsl TPUrOHOMETPUUECKUX HEPABEHCTB.

IToka3aTenpHbIe YPaBHEHNS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHHs U HEPABEHCTBA.

CucteMbl JTMHEWHBIX ypaBHECHHH. PelieHue NpUKIAIHBIX 3a7ad C IMOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHCHUH.

CucTemMbl U COBOKYITHOCTH PAllMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpruMmeHeHne ypaBHEHUHM, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX
3a/1a4 U 3a7a4 U3 Pa3IUIHBIX 00JIaCTel HAyKU U PeaIbHOM KU3HH.

DOyHkuuu U rpapuxkun

Oyukmus. [lepuogndyeckue QyHkuu. [IpoMeXyTKM MOHOTOHHOCTH (DYHKIIHH.
MakcumyMbl 1 MEHIMYMBI (pyHKIIMH. Hanbomnpiiee 1 HauMeHblliee 3HaUYeHUEe QYHKIUH
Ha MPOMEXYTKE.

Tpuronomerpuueckre GyHKIIUN, UX CBOMCTBA U TpapuKu.

[lokazatenpHass u norapudmudeckas GyHKIHH, WX CBOWCTBA W TpaduKu.

Hcnonb3oBanne rpadmkoB PYHKIHIA AT pEIICHUS YPABHEHHUHN 1 IMHEHHBIX CUCTEM.

Ucnonp3oBanue  rpadukoB  GYyHKOMA OO  UCCICNOBAHHS  TPOIECCOB
MU 3aBUCHMOCTEH, KOTOpbI€ BO3HHUKAIOT NpPHU PEIICHUH 3aJad HU3 JPYTruX Y4eOHBIX
MPEAMETOB U PEATbHOMN KU3HH.

HayvaJjia MaTeMaTH4eCKOI0 aHAJIN3A
HenpepoiBuble ¢Qynkuuu. MeToj HHTEpBAJIOB ISl PEUICHUS HEPABEHCTB.
[IpousBonnas pynkuuu. I'eomerpuyeckuii 1 pu3nuecKuil CMbICI MPOU3ZBOIHOI.



[IpousBoaHbIe 3eMeHTapHBIX QyHKUUNA. DOpMyIbl HAXOXKIEHUST TPOU3BOIHON
CYMMBI, TPOU3BEJEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHre NPOM3BOAHOM K HCCIEAOBAHMIO (PYHKIHMI Ha MOHOTOHHOCTb
1 SKCTpeMyMbl. HaxoxieHre HanOOoIbIIero 1 HAMMEHBIIETO 3HaYeHUs] (DYHKLIMHU Ha OTPE3Ke.

IIprMmeHenune poru3BOIHON ISl HAXO0XKICHUS HAUJTY4YILIETO PEIIEHUs B IPUKJIIAIHBIX
3aja4ax, s ONpeNeIeHHs] CKOPOCTH MpOIiecca, 3aJaHHOro (popMysnoi win rpaduKkoMm.

[lepBooOpa3znas. Tabmua nepBooOpa3HbIX.

Wurerpan, ero reoMerpuueckuii U pusnveckuil cmpici. Brluucienue uHrerpana
no gopmyne Herorona—Jleitouuna.

NPEAMETHBIE PE3YJIBTATHI

K koniy o0yuenus B 10 kiaacce oOydaromuiicss HOJy4UT CAEAYIOLINUE TPEAMETHBIE
pe3ybTaThI:

Yucjaa v BLIYUCJIEHHUA:

OTIEPUPOBATH MOHATHUSIMHU: PAIIMOHATLHOE U JEUCTBUTEILHOE YUCIIO, OOBIKHOBEHHAS
U JIeCATUYHAS P00k, IPOLICHTHI;

BBITIOJIHSITh apr(METUUECKHE OMEpalMH C PAlMOHATBHBIMU U JEHCTBUTEILHBIMU
YHCJIaMU;

BBITIOJIHSITH IPUOJIMKEHHBIC BBIYUCIICHUS, UCTIOIB3YS MPAaBUIIa OKPYTJICHUS, IeJIaTh
MIPUKHUJIKY U OLIEHKY PE3yJIbTaTa BHIYUCIICHUN;

OTIEpUPOBATh TMOHATUSIMU: CTENEHb C IEJBIM IOKa3arejaeM, cTaHaapTHas (opma
3alUCU  JICMCTBUTEIILHOIO 4YHCJA, KOPEHb HATYpPallbHOM CTENEHU, WCIOJIb30BaTh
MOAXOAAITYI0 (OPMY 3aIUCH JEHCTBUTEIBHBIX YUCEN TS pEIIeHUS TPAaKTUUECKUX 3a/1a4
Y MPEACTABJICHUS TAHHBIX;

ONECPUPOBATH IOHATHUSIMH: CHHYC, KOCHUHYC W TAaHICHC IPOU3BOJILHOTO YIJIa,
UCIIOJIB30BaTh 3alMCh IPOU3BOJILHOTO yIJIa uYepe3 OoO0paTHbIE TPUTOHOMETPHUYCCKUE

byHKIHM.

YpaBHeHUs M HEPABEHCTBA:

ONEPUPOBATh IOHATUSAMH: TOXKJIECTBO, YPaBHEHHWE, HEPABEHCTBO, LEJOE,
palMOHANIBHOE, HWPPALUOHAIBHOE YPABHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YpPaBHEHHUE;

BBITIONIHATDh TMPEoOpa30BaHUs TPUTOHOMETPUYECKUX BBIPAKCHHH H  periaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS;

BBIMIOJIHATh MPEOOpa30BaHUsl LENbIX, pAlUOHAIBHBIX W HUPpPAlUOHATBHBIX
BBIPQXKCHUN M PEWIATh OCHOBHBIE THUIIBI LIEJIBIX, PAUMOHAIBHBIX U HWPPALNHOHAIBHBIX
YPaBHEHUW U HEPABEHCTB;

MPUMEHATh YPAaBHEHUsS W HEPABEHCTBA Il PEIICHUS MAaTEeMaTUYECKHUX 3a/ad
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAYKU U PeaIbHOM )KU3HH;

MOJICIMPOBATh peajbHbIE CUTYallMU Ha S3bIKE alareOpbl, COCTABIATH BbIPAXKEHUS,
YpPaBHEHUs, HEPABEHCTBA II0 YCIOBHUIO 33Ja4d, HWCCIENOBATh ITOCTPOEHHBIE MOJEIN
C UCIIOJIb30BAaHUEM allfapara anreopsbl.



DYyHKIUH U I'PAPUKHU:

ONEepUPOBATh MOHATUAMHU: (YHKUUSA, CHOCOOBI 3aJaHus (PYyHKIUH, 00JacTb
OIpEJEICHHs] U MHOXKECTBO 3HaUeHUM (PyHKIMH, Tpaduk QyHKIUHU, B3aUMHO OOpaTHBIE
dyHKIMH;

ONEepUPOBATh MOHATUSMH: YETHOCTb M HEYETHOCTh (PYHKUUHU, HYIU (PYHKIUH,
MIPOMEKYTKH 3HAKOIIOCTOSHCTBA;

UCIIOJIb30BaTh rpaduKu (PYHKIMM 1Sl pelieHusl ypaBHEHUH;

CTPOUTh W YWUTaTh TrpaduKH JUHEHHOW (YHKUMH, KBaApaTUUHON (DYyHKIIMH,
CTeNIeHHOW (DYHKIIMU C LIeJIbIM TTOKa3aTeseM;

UCIOJIb30BaTh rpaduku PYyHKIUN AJI1 UCCIAEAOBAHMS MPOLECCOB M 3aBUCUMOCTEN
OpU pelIeHUH 3a7ad U3 JIPYTrux Y4YeOHBIX MPEIMETOB U PealibHOM >KU3HU, BBIPAXKaTb
(dopMyamMu 3aBUCUMOCTH MEXAY BETUUMHAMMU.

Hauyana MaTeMaTH4eCKOro aHAJIN3A:

OIIEPUPOBATH MOHITHSAMH: ITIOCIICAOBATEIIBHOCTD, apu(MeTHIecKast U TeOMETprUIecKast
POTPECCHU;

OIepUPOBATh MOHATHIMH: OCCKOHEYHO yOBIBAIOIIAs FTE€OMETPUYCCKast MPOTPECCHs,
cymMMa OE€CKOHEUHO YOBIBAIOIIEH reOMETPUUECKOM MPOTPECCHH;

3aJ1aBaTh MOCIIEA0BATEILHOCTH PA3TUYHBIMU CIIOCOOAMU;

UCTIONIB30BaTh CBOMCTBA TOCIIEOBATEIBHOCTE W TIPOTPECCHUH ISl PEIICHUS
peasTbHBIX 33729 MPHUKJIATHOTO XapaKTepa.

MHo:kxecTBa M JIOTHKA:
ONEpPUPOBATH MOHATUSIMU: MHOKECTBO, ONIEPAIIMU HaJl MHOKECTBAMU;
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar s ONHMCAHUs PealibHbIX
IIPOIIECCOB M SIBJICHUM, MPU PEIICHUH 3329 U3 JPYTUX YUeOHBIX MPEIMETOB;
OTNIEpUPOBATH MOHATUSIMU: ONIPEEICHUE, TEOpEMa, CICACTBUE, T0KA3aTEIbCTRO.

K xoniy o6y4yenus B 11 kiiacce oOydaromuiics MoIyquT CICIYIONINE MPEIMETHBIC
pEe3yJIbTATHI:

Yucja ¥ BbIYUCIEHUS

ONEPUPOBATH MOHATUAMHU: HATYPaAJIbHOE, 1IEJI0€ YKCIIO, UCIOJIb30BaTh MPU3HAKU
JETMMOCTH LEJIBIX YHCEI, PA3JI0KEHUE YUCIIa HA MPOCTHIE MHOKUTENH JIsl pEICHHUS 3a1aY;

ONEPUPOBATH MOHATUEM: CTETIEHD C PAIIMOHAIBHBIM ITOKA3aTEIIEM;

OTICPHPOBATh TMOHATHUAMH: JOTapupM YHCIIA, JCCITHYHBIE U HATypaJbHBIC
norapumbl.

YpaBHeHUs 1 HEPABEHCTBA:

MIPUMEHSTh CBOMCTBA CTENEHU JJIsi MPeoOpa3oBaHMsl BHIPAXKEHUH, ONEPUPOBATH
MOHATUSIMM: TIOKA3aTEJIbHOE YPAaBHEHUWE M HEPABEHCTBO, PEIIATh OCHOBHBIE THIIbI
MOKA3aTeJbHbIX YPABHEHUN U HEPABEHCTB;

BBITIOJIHATH PE0OPa30BaHUSI BEIPAXKEHUH, COIepKaIlUX JIorapu(dMbl, ONIEPUPOBATH
MOHATUAMU: JIOTApUPMUUECKOE YpaBHEHHUE U HEPABEHCTBO, PEIIaTh OCHOBHbBIC THIIBI
norapuMUYECKUX YpaBHEHUI U HEPABEHCTB;



HAXOJUTh PEICHUS NPOCTEUILINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEpUPOBATH MOHATUAMHU: CUCTEMA JIMHEWHBIX YPAaBHEHUM U €€ pPEUICHUE,
HCTIOJIb30BATh CUCTEMY JIMHENHBIX YPABHEHUN JJIs1 PELICHUS ITPAKTUYECKUX 3a7a4;

HAXOJIUTh PELIEHUS TMPOCTEUIINX CHUCTEM U COBOKYIHOCTEM pPALMOHAIBHBIX
YpPaBHEHUI U HEPABEHCTB;

MOJICIIMPOBATh peajbHbIe CUTYallMu Ha S3bIKE alareOpbl, COCTABIAThH BBIPAXKCHHUS,
YpPaBHEHUS, HEPABEHCTBA U CUCTEMBI IO YCJIOBHUIO 3a1a4M, UCCIEIOBATh ITOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAaHUEM amnmnapara ajareopsl.

DYyHKIUH U ITPAPUKHU:

ONEepUPOBATH MOHATUSAMU: IEpUOaUYECcKas QPYHKIMS, MPOMEXYTKH MOHOTOHHOCTH
(YHKIMU, TOYKM DKCTpeMyMa (GYHKUMH, HauOOJbllee W HauMEHbIlee 3HaYeHUs
(GYHKIMU Ha TPOMEXYTKE, UCIOIb30BaTh UX IS MCCleNoBaHUs (DYHKUUHU, 33aJlaHHON
rpadukoM;

ONEepUpOBATh  MOHATUAMH: Tpa@UKU  TOKa3aTeNbHOH,  JorapupMHUUEeCcKOn
U TPUTOHOMETpUUYECKHX (YHKIMHA, U300pakaTh MX HA KOOPAMHATHOW TMIJIOCKOCTH
Y WCIOJIB30BATh 11 PELLICHUSI YPDABHEHU U HEPABEHCTB;

n300pakaTh Ha KOOPJIMHATHOM IUIOCKOCTH TpaduKu JIMHEWHBIX YpaBHEHMI
Y WCIIOJIB30BATh UX IS PELICHUS] CUCTEMBI JIMHEWHBIX YPAaBHEHU;

UCMOJIb30BaTh IpapuKu GYyHKIUHN IS MCCIEA0BaHUS IPOLIECCOB U 3aBUCHMOCTEM
U3 APYTrux y4eOHBIX AUCLHUILINH.

Hauyana MaTeMaTH4eCKOro aHAJIN3A:

ONepUpPOBaATh MOHATHSAMH: HENpepbhiBHAas (QYHKIUSA, NPOU3BOAHAS (YHKITHH,
UCTIOJIh30BaTh T€OMETPUUYCCKUN W (PU3MYECKHA CMBICT TPOW3BOJHON JUISI PEUICHHUS
3ajad;

HaXOJIUTh TPOU3BOJHBIC D3JIEMEHTAPHBIX (YHKIWN, BBIYHCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA,

UCTIOJIh30BaTh IMPOU3BOAHYIO I WCCIENOBAaHUS (YHKIMM HA MOHOTOHHOCTH
M 3KCTPEMYMBI, IPUMEHSTH PE3YJIbTAThI HCCIIEAOBAaHUS K MOCTPOCHUIO IpauKOB;

WCIIOJIb30BaTh  MPOW3BOJHYIO  JUISS  HAXOXKJICHUS  HAWIY4IEro  PEIICHUS
B MIPUKJIAHBIX, B TOM YHCJIE COIMATBHO-9KOHOMUYECKHX, 3aa4ax;

OTIEpUPOBATH MOHATUSIMU: TIEPBOOOpA3HAS M MHTETPAJ, TIOHUMATh T€OMETPUUECKUM
1 (DU3UYECKUI CMBICT MHTETpAa;

HAaXOJUTh TIEPBOOOpA3HBIC JJIEMEHTAPHBIX (DYHKIUH, BBIUUCIATH HHTETPAT
o ¢popmyiie Herorona—Jleitonuma;

pemarh TPUKIAAHBIE 3aJa4d, B TOM YHUCJIE COIHAIBHO-3KOHOMHYECKOTO
1 (PU3UYECKOT0 XapakTepa, CpeICTBAMIA MaTeMaTUYECKOTO aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJACC
Ne HaumenoBanue pa3zesia (TeMbl) Kypca KosnyecrBo
pasaeJa 4acoB
1 MHoOxecTBa pallMOHAIBHBIX U ICHCTBUTEIIBHBIX YUCEL. 14
PannonanbHble ypaBHEHMS 1 HEPABEHCTBA
2 Oynkiun ¥ rpaduku. CTeneHs ¢ HelbIM IMoKa3aTeIeM 6
3 Apudmernueckuii KOpeHb 18
n—oM crenenu. MppanuonanbHble ypaBHEHUS! U HEPABEHCTBA
4 @OopMyIIbI TPUTOHOMETPUH. TPUTOHOMETPUYECKUE YPABHEHUS 22
[locnenoBaTenbHOCTH U IPOrPECCUU 5
[ToBTOpeHme, 00001IEHNE, CHCTEMAaTH3aITus 3HAHHUIA
OBHIEE KOJIMYECTBO YACOB I10 TIPOTPAMME 68
TEMATHYECKOE IINTAHUPOBAHUE
11 KJIACC
Ne HaumeHnoBanue pasaesia (TeMbl) Kypca KosmuecTBo
pasaeJa 4acoB
1 CreneHb ¢ palmoHaJIbHBIM ITOKA3aTEJIEM. 12
[TokazarenbHas ¢pynkuus. [lokazarenabHble ypaBHEHUS U
HEpPaBEHCTBA
2 Jlorapudmuueckas ¢ynkius. Jlorapudmudeckre ypaBHEHHS 1 12
HEpPaBEHCTBA
3 Tpuronomerpuyeckue GyHKIMU U UX IpadUKy. 9
TpuroHoMerpuueckre HEPABEHCTBA
4 [IpousBoanas. I Ipumenenune npou3BoHOM 24
5 WNHurerpan u ero npuMeHeHus 9
6 Cucremsbl ypaBHEHUH 12
7 HarypanbHble u Lieinbie yncia 6
8 [ToBTOpeHnue, 0600IIeHNEe, CUCTEMATHU3AIIUS 3HAHUN 18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IMOYPOYHOE INTAHUPOBAHUE
K PABOYEN PO PAMME
CPEJHEI'O OBIIEI'O OBPA3BOBAHUS
IO YYEBHOMY KYPCY
«AJITEBPA U1 HAYAJIA AHAJIU3A»
(0a30Bblil ypOBEHb)

10 KJIACC
Ne i/ Paznen/ Koxa-Bo
TeMa ypoka 4acoB

MHoxkecTBa PAIIHOHAJIbHBIX U IefiCTBUTEJIbHBIX YHCeJI. 14
PanuoHaibHble yPABHEHUS U HEPABEHCTBA

1 MHOXecTBO, oniepaluy HaJl MHOXKeCcTBamMu. JluarpamMmbl 1
Dilnepa—BenHa

2 PanmonanrsHbIe yncia

3 [Tpumenenue apoOeli U MPOIEHTOB ISl PEIICHUS TPUKIIATHBIX
3aJ1a4 U3 PA3JIUYHBIX OTPACIIEH 3HAHUN U PEATIbHOU )KU3HU

4 CraproBas AuarHocTuyeckas pabora 1

5 JlelicTBuTeNbHBIE 4Hncia. PallioHanbHbIE U HPPALMOHATIBHBIE 1
qyucna .

6 [TpubnuxEHHbIC BHIYUCICHUS, PABUIa OKPYTJICHUS, TIPUKUIKA U 1
OIICHKA pEe3yJIbTaTa BBIYMCICHHI

7 ToxxiecTBa ¥ TOXKJIECTBEHHBIE ITPE0Opa30BaAHMUS 1

8 YpaBHeHue. Penienue ypaBHeHUN 1

9 HepaseHnctBo. Penienue HepaBeHCTB 1

10 MeTo1 UHTEpPBAJIOB 1

11 MeTo1 MUHTEpPBAJIOB 1

12 Pemenue nenpix u 1poOHO-pallMOHANBHBIX YPABHEHUN U |
HEPABEHCTB

13 Pemenue nienpix 1 ApoOHO-paIMOHATBHBIX YPABHEHHUH H 1
HEPABEHCTB

14 KounTposbHasi padora Nel 1
@®ynkuuu u rpadguku. CreneHsb ¢ HeJbIM MOKAa3aTeJIeM 6

15 OyHKIMS, cCocoObI 3a1anus GyHKIUU. B3anmMHO 0O0paTHbIe |
dbynkiuu. ['paduk pyHKINN.

16 OO6macTh onpeneneHus 1 MHOXKECTBO 3HAYCHHUI (DYHKITHH. 1

17 UeTHble 1 HEYETHBIE PYHKIIUU |

18 CreneHb C HENIbIM MOKa3aTeIeM |

19 CrenenHas QyHKIMS C HATYpaJbHBIM U LIEJbIM MTOKa3aTeneM . E¢ |
CBOMCTBa U rpaduk

20 KonTposbHasi pabora Ne2 1




ApudmMeTnyecKnii KOpeHb n—oi crenenu. UppanuoHanbHbIe
YPABHEHHMS U HEPABEHCTBA

ik
(o]

21 ApudmeTnyecknii KOpeHb HaTypaJbHOUN CTENEHH 1
22 JleiicTBuUs ¢ apu()METUUECKUMU KOPHSIMU N-Ol CTENEHU 1
23 JleiicTBus ¢ apu(METUUECKUMU KOPHSIMU N-OM CTENEHU 1
24 JleficTBuUs ¢ apu(METHUECKUMU KOPHSIMU N-OM CTENEHU 1
25 JleficTBuUs ¢ apu()METUUECKUMU KOPHSIMU N-OW CTENEHU 1
26 JleficTBuUs ¢ apu(METUUECKUMU KOPHSIMU N-OM CTENEHU 1
27 Pemenue nppaninoHaabHbIX YPABHEHUN 1
28 Pemienue nppanoHaabHbIX YPaBHEHUN 1
29 Pemienue nppanimoHaabHbIX YPABHEHUN 1
30 Penienre nppallMoHanbHBIX YpaBHEHUN 1
31 KoHTponbpHas pabota (TeKyluii KOHTPOJIb) 1
32 PabGora nHajg ommOkaMu 1
33 CBoiicTBa 1 rpauK KOpHS N-Oi CTENEHU 1
34 CaoiicTBa 1 rpauK KOpHS N-OM CTENEHU 1
35 CBoiicTBa 1 rpauK KOpHS N-Oi CTENEHU 1
36 CaoiicTBa 1 rpaguK KOpHS N-0i CTENeHH 1
37 CBoiicTBa 1 rpauK KOpHS N-OM CTENEHU 1
38 KonTposbHasi paéora Ne3 1
DopmyJibl TPUTOHOMETPHH. TPUroHOMeTpHYECKHE YPABHCHUSA 22
39 CuHyC, KOCHHYC M TAHT€HC YHUCIIOBOI'O ApryMEHTA 1
40 CunHyc, KOCUHYC ¥ TAHT€HC YMCJIOBOTI0 apryMeHTa 1
41 ApPKCHHYC, apKKOCUHYC Y apKTAHI€HC YMCIOBOI0 apryMeHTa 1
42 ApPKCHHYC, apKKOCUHYC Y apKTAHT€HC YMCIOBOI0 apryMeHTa 1
43 TpuroHometTpruueckas OKpyKHOCTb, ONPEICICHUE 1
TPUTOHOMETPUYECKUX (DYHKIIUM YUCIOBOTO apryMeHTa
44 TpuroHometrpruueckasi OKpyKHOCTb, ONPEICICHUE 1
TPUTOHOMETPUYECKUX (DYHKIIUM YUCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPHUECKHIE (POPMYITBI 1
46 OCHOBHBIE TPUTOHOMETPHUECKHIE (POPMYITBI 1
47 OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYITBI |
48 [IpeoGpa3zoBaHre TPUTOHOMETPUUECKUX BHIPAKCHHIM 1
49 [IpeoGpa3zoBaHre TPUTOHOMETPUUECKUX BHIPAKCHHIM 1
50 [IpeoGpa3zoBaHre TPUTOHOMETPHUUECKUX BHIPAKCHHI 1
51 [TpeoOGpa3zoBaHre TPUTOHOMETPUUECKUX BBIPAKCHHIM 1
52 [TpeoOGpa3zoBaHre TPUTOHOMETPUUECKUX BBIPAKCHHIM 1
53 Pemenne TpuroHOMEeTpUYECKUX ypaBHEHU 1
54 Pemienne TpuroHOMeTpU4ECKUX ypaBHEHU 1
55 Penienrie TpUroHOMETPUYECKUX YPABHEHUN 1
56 Pemienne TpuroHOMeTpUUECKUX YpaBHEHU N 1
57 Pemienne TpuroHOMETpUYECKUX YpaBHEHU N 1
58 Pemienne TpuroHOMEeTpUYECKUX YpaBHEHU 1
59 Pemienne TpuroHOMEeTpUYECKUX YpaBHEHU 1




60 Kontpoabhasi padora Ned 1
IlocenoBaTeIbHOCTH M POrPeCCUH 6

61 ITocnemoBaTeIbHOCTH, CITIOCOOBI 3aJJaHUS TTOCIICIOBATEILHOCTEN 1
62 MOHOTOHHBIE MOCIIEA0BATEIBHOCTH 1
63 Apudmerrnyeckas U reoOMeTpUyYecKas Mporpeccuu 1
64 beckoneuHo yObIBarolas reoMeTpuyeckas nporpeccus 1
65 KonTponbsHas padora Ne5 (mpoMeKyTOUYHBIN KOHTPOJIb) 1
IToBTOpeHue, 00001IeHHE, CHCTEMATH3AIMS 3HAHUM 2

66 IloBTOpEHNE H3YUYEHHOTO 1
67 O00011IeHME U cUCTEMATU3ALUA 3HAHUA 1
68 O00011IeH1E U cUCTEMATU3AIUA 3HAHUN 1
HUTOI'O 68




IMOYPOYHOE INTAHUPOBAHUE
K PABOYEN IPOT'PAMME
CPEJHEI'O OBIIEI'O OBPA3BOBAHMUS
IO YYEBHOMY KYPCY
«AJITEBPA U HAYAJIA AHAJIU3A»
(0a30BbIil ypOBeHb)

11 KJIACC
Ne Paszpnen/ Koa-Bo
n/n TeMa ypoka 4acoB
CreneHb ¢ pAlMOHAJIBLHBIM MOKA3aTeJIEeM. 12
IHoka3zatenbHas pyHkuus. [lokasaTebHbIe yPABHEHUA U
HEepPaBEHCTBA
1 | Crenensb c pairmoHanbHbIM NOKa3ateneM. CBONCTBA CTENIEHU 1
2 | CreneHb C palmoHaIbHBIM NTOKa3aTesneM. CBONCTBA CTENIEHU 1
3 | [Ipeobpa3oBaHue BRIPAXKECHHI, COJIEPIKAITUX PAIIMOHAIBHBIC CTCTICHU 1
4 | TlpeoOGpa3zoBaHue BhIpAKEHUH, COACPIKAIINX PAIMOHATBHBIE CTEIICHU 1
5 | [IpeoOpazoBanHue BbIpaXKEHUH, COICPKAIIUX PAIIHOHATBHBIC CTEIIEHU 1
6 | Bxognas nuarHoctuueckas pabota 1
7 | Iloka3zaTenbHble YpAaBHEHUSI U HEPABEHCTBA 1
8 | [loka3arenbHblE YpaBHEHHS U HEPABEHCTBA 1
9 | IlokazarenbHbIE YPABHEHUS! 1 HEPABEHCTBA 1
10 | IokazarenbHas hyHKIMS, €€ CBOMCTBA U rpaduk 1
11 | IokazarenbHas GyHKIWMS, €€ CBOMCTBA U I'paduK 1
12 | KonTtponwsHas padbora Nel 1
Jlorapupmuueckasi pynkuus. JlorapupmMmudeckue ypaBHeHUs U 12
HEepPaBeHCTBA
13 | Jlorapudm gucna 1
14 | JlecsTuaHbIe U HaTYpaJIbHBIC JIOTAPU(DMBI 1
15 | IlpeobpazoBaHue BhIpaKEHUMN, COACPIKAIINX JTOTaPUPMBI 1
16 | [IpeobpazoBaHue BBIPAKECHUI, COACPIKAIINX JTOTAPUPMBI 1
17 | [IpeobpazoBaHne BBIPAKECHUI, COACPIKAIINX JOTaPHUPMBI 1
18 | Jlorapudmudeckue ypaBHEHHs 1 HEPABEHCTBA |
19 | Jlorapudmudeckue ypaBHEHHs 1 HEPABEHCTBA |
20 | Jlorapudmudeckne ypaBHEHUSI 1 HEPABEHCTBA |
21 | Jlorapudmudeckue ypaBHEHHsI 1 HEPABEHCTBA |
22 | Jlorapudmuaeckast GpyHKms, €€ CBOWCTBA U rpauK 1
23 | Jlorapudmudeckas QyHkms, e€ cBoicTBa U rpaduk 1
24 | KontponbHas pabota Ne2
Tpuronomerpuyeckue GyHKIUU U UX rpadukm. 9
Tpuronomerpuieckne HepaBeHCTBA
25 | TpuronoMeTpuueckrue PyHKIMU, UX CBOMCTBA U TpauKu 1
26 | TpuronoMeTpuueckrue PyHKIMU, UX CBOMCTBA U TpauKu 1
27 | TpuronHoMeTpuueckrue PyHKIMU, UX CBOMCTBA U TpauKu |




28 | TpuronoMerpuueckue PyHKIMH, UX CBOMCTBA U TpaUKu 1

29 | [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1

30 | IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1

31 | IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1

32 | IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1

33 | KonrponbHas paboTa Ne3 1

IIpousBoanas. [IpumeHenne NPOU3BOIHOM 24

34 | HenpepbiBHble pyHKIIMKU. MeTO MHTEPBATIOB ISl PEIICHUSI HEPABEHCTB 1

35 | HenpepbiBHbIE PYHKIIMU. MeTOJ MHTEPBAJIOB ISl pEUIEHUS] HEPABEHCTB 1

36 | HenpepbiBHBIe PYHKIIMU. MeTO MHTEPBAJIOB ISl pEICHUS] HEPABEHCTB 1

37 | IlpousBoanas pyukuuu. I'eomerpuyeckuii u puandeckuit CMbICI 1
IIPOU3BOAHOM

38 | IlpousBoanas pyukuuu. I'eomerpuueckuii u puandeckuit CMbICI 1
IIPOU3BOAHOM

39 | IlpousBoanas pyukuuu. ['eometpuyeckuii u pU3ndecKuit CMbICI 1
IIPOU3BOJAHOM

40 | [IpousBoanas ¢pynkuuu. ['eoMmerpudeckuit u GpU3NUECKUIl CMBICIT 1
IIPOU3BOAHOM

41 | [Ipou3BOAHBIE IIEMEHTAPHBIX (PYHKITUHN 1

42 | [Ipou3BoAHbBIE AIEMEHTAPHBIX PYHKITUH 1

43 | Ilpou3BosHas CyMMBbl, IPOU3BECHUS], YACTHOIO (DYHKIUHI 1

44 | Ilpou3BojHas CyMMBbl, IPOU3BECHUS], YACTHOIO (DYHKIUHI 1

45 | Ilpou3BosiHas CyMMBbl, IPOU3BECHUS], YACTHOIO (DYHKIUI 1

46 | KontponbHas pabora Ned (TeKyIuii KOHTPOJIb) 1

47 | IlpumeHeHne NPOU3BOIHOM K HCCIEA0BaHUIO (PYHKLINH HA MOHOTOHHOCTD 1
U SKCTPEMYMBI

48 | IlpumeHeHre MPOU3BOTHOM K UCCIEIOBAHNIO (DYHKIIMH HA MOHOTOHHOCTh 1
U SKCTPEMYMBI

49 | HaxoxneHre HanOOBIIEro U HAMMEHBIIEr0 3HaUYeHUs (yHKIIMHM Ha 1
OTpE3KE

50 | Haxoxaenue HanbOIbIIETO M HAMMEHBIIIETO 3HaUeHUsT (DYHKIIMH HA 1
OTpE3Ke

51 | Haxoxaenue HanbOIbIIETO M HAMMEHBIIIETO 3HaUeHUsT (DYHKIINH HA |
OTpE3Ke

52 | HaxoxxaeHue HanOobIIEero 1 HAaUMEHBILIEr0 3HaUeHUs! GYHKIIMH Ha 1
OTpE3Ke

53 | [IpuMeHeHue NPOU3BOIHOM JJIsl HAXOXKICHUSI HAWJTY4IlEero pEelIeHUs B |
IIPUKJIAJIHBIX 3aJ]a4ax, I ONPEAEICHUs CKOPOCTH IIPoLecca, 3a1aHHOTO
dbopmyoi niam rpadukoM

54 | [IpuMeHeHne NPOU3BOIHON JIJISl HAXOXKICHUSI HAWUJTYUIIEro PEeLICHUs B |
MIPUKJIAIHBIX 3aJ1a4ax, I ONpEAEICHUs CKOPOCTH IIPoLecca, 3a1aHHOTO
dbopmynol uim rpagukom

55 | [IpuMeHeHue NPOU3BOIHOMN JIJIsl HAXOXKICHUSI HAWUJTYUIIEro PELICHUs B |

MNPUKIAJHbIX 3aga4ax, 4JIs OIIPCACICHUA CKOPOCTHU IIpoHecca, 3a1aHHOI'O




dbopmynolt uinm rpagukoMm

56 | [IpuMeHeHne MPOU3BOIHOMN JIJIsl HAXOXKICHUSI HAWUJTYUIIEro PEelIeHUs B 1
MIPUKJIAIHBIX 3aJ1a4ax, I ONPEAEIEHUs CKOPOCTH IIPOLIECCa, 3aIaHHOTO
dbopmynolt uinm rpagukom

57 | KontponbsHas padota Ne5
HNHTerpaJ u ero npumMeHeHH st 9

58 | I[lepBoobOpa3znas. Tabnuiia mepBooOpa3HbIX 1

59 | IlepBoo6pa3znas. Tabnuiia mepBooOpa3HbIX 1

60 | MnTerpan, reoMmeTpuyecKuii U pU3NYeCKUil CMBICI UHTErpaja 1

61 | Uuterpan, reoMmeTpuueckuil U GU3NYECKUN CMBICT HHTErpaJia 1

62 | Beruncnenue unTerpana no dbopmyne Herorona—JleiiOnuna 1

63 | Beriunucnenue unTerpana no dbopmyne Herorona—JleiiOnua 1

64 | Beruucnenue unTerpana no dbopmyne Herorona—JleiiOHuna 1

65 | Beruucnenue unterpana no dhopmyne Herorona—JleliOnuna 1

66 | KontpoabHas padota Ne6 1

CucremMbl ypaBHeHH 12

67 | CucteMbl JMHEHHBIX YpPaBHEHHIA 1

68 | Penienue npukiIagHbIX 3a/1ad ¢ MOMOIIBIO CUCTEMbI JIMHEWHBIX YPABHECHUN 1

69 | Pemienue npukiIagHbIX 3a/1ad ¢ MOMOIIBIO CUCTEMbI JIMHEHHBIX YPaBHEHUM 1

70 | CucteMbl U COBOKYITHOCTH 1IEJIBIX, PAIIMOHAIBHBIX, UPPAIIMOHATIBLHBIX, 1
NOKAa3aTeJbHBIX, JOrapu(PMUIECKUX YPAaBHEHUI U HEPABEHCTB

71 | CucreMsl U COBOKYIMHOCTH LIEJIBIX, PALIMOHAIBHBIX, UPPALIMOHAIBHBIX, 1
NOKa3aTeJIbHBIX, JOrapu(PMUIECKUX YPAaBHEHUI U HEPABEHCTB

72 | CucteMbl U COBOKYITHOCTH LIEJIBIX, PALIMOHAIBHBIX, UPPALIMOHAIBHBIX, 1
NOKAa3aTeIbHBIX, JOrapu(PMUUECKUX YPAaBHEHUI U HEPABEHCTB

73 | Ucnonp3oBanue rpadukoB QYHKIIMN 7151 pEIICHUS YPAaBHEHHUH M CUCTEM 1

74 | Vcnonp3oBanue rpadukoB QYHKIINN 711 pEIICHUs YPAaBHEHHUH M CUCTEM 1

75 | [lpuMeHEeHHE ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUIO 1
MaTEeMaTUYECKUX 3aa4 U 3a/1a4 U3 Pa3IU4HbIX 001acTeil HayKu U
pEATBLHON )KU3HU

76 | IlpumeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHHIO |
MaTEMaTUYECKUX 3324 U 3a/1a4 U3 Pa3IuvHbIX 001acTeil HAyKH U
pEATBbHON KU3HU

77 | IlpuMeHeHNne ypaBHEHUN, CHCTEM U HEPABEHCTB K PELIEHUIO |
MaTEMaTUYECKUX 3324 U 3a/1a4 U3 Pa3IUvHbIX 001acTeil HAyKH U
pEATBbHOU KU3HU

78 | KonTponbHas padota Ne7 |

HarypajibHble H 1eJIbIe YHCIa 6

79 | HarypanbpHble U LI€JbIE YMCIIA B 33]1a4aX U3 PEAJIbHOW KU3HU |

80 | HatypanbHble U 1ienble YnClia B 3aa4aX U3 PEAIbHOM KU3HU |

81 | HatypanbHble U 1ienble Unclia B 3aa4axX U3 peaIbHON KU3HU |

82 | [Ipu3Haku JeIUMOCTH IEbIX YACET 1

83 | Ilpu3Haku AeTMMOCTH LIENBIX YHACEI |

84 | KonrponbHas pabora No§ |




IToBTOpeHue, 00001IeHHE, CHCTEMATH3AIMS 3HAHUM

18

85 | OcHOBHBIE MOHATHS Kypca anreOpbl M Hayajl MaTEMaTUUYEeCKOTO aHau3a 1
86 | OcHOBHBIE MOHATHS Kypca aareOpbl U Hayajl MaTEMaTUUYeCKOTO aHau3a 1
87 | OcHOBHBIE MOHATHS Kypca anreOpbl U Hayajl MaTEMaTUUYeCKOT0 aHau3a 1
88 | OcHOBHBIC MMOHATHS Kypca anreOpbl U Hayajd MaTEeMAaTHUYEeCKOTO aHallnu3a 1
89 | OcHOBHBIE MOHATHUS Kypca aJireOpbl M Ha4yajl MaTEMaTUYECKOr0 aHaJIu3a 1
90 | O0OoO1IeHNEe U cUCcTEMATHU3aIs 3HAHUHM 1
91 | OOoOmmeHre U cucTEMAaTHU3aIs 3HAHUHM 1
92 | O0oO1IeHNEe U cUCcTEMATHU3aIs 3HAHUM 1
93 | O0001IEeHNE U cUCTEMATH3aIMs 3HAHUU 1
94 | O0001IeHNE U CUCTEMATU3ALMS 3HAHUN 1
95 | O6001IEeHNE U CUCTEMATU3ALMS 3HAHUN 1
96 | O0001IEeHNE U CUCTEMATU3ALMS 3HAHUN 1
97 | O6001IEeHNE U CUCTEMATU3ALMS 3HAHUN 1
98 | O0001IEeHNE U CUCTEMATU3ALMS 3HAHUN 1
99 | O6001IEeHNEe U CUCTEMATU3ALMS 3HAHUI 1
100 | KonrponbHas pabota Ne9 (uToropas) 1
101 | O6001IeHNE U cCHUCTEMATU3ALMS 3HAHUN 1
102 | O6001IeHNE U CUCTEMATU3ALNS 3HAHUN 1
UTOI'O 102




DOEJEPAJIBHASN PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«'EOMETPUS»

HOACHUTEJIBHASA 3AIIMCKA

BaxxHocTh yueOHOro Kypca reoMeTpuu Ha YpOBHE CPEHETO 0011ero 00pa3oBaHus
oOyCJIOBJICHa TMPAKTUUYECKOW 3HAYUMOCTHIO  METANpPEIMETHBIX W  MNPEIMETHBIX
pe3yiabTaTOB  OOyuYeHUs TEOMETPUHM B  HANPABIEHUU JIMYHOCTHOTO  PAa3BUTHS
oOyyvatonuxcsi, ¢GopMupoBaHusi (YHKIIMOHATLHOW MAaTeMaTHUYeCKOM T'PaMOTHOCTH,

U3Y4YEHUs APYrUX Yy4eOHBIX IUCHUIUIMH. Pa3BuTue y 0O0ydaromIuxcsi MpaBHIIbHBIX
MPEACTABJICHU O CYIIHOCTH M TPOUCXOXKICHUM T'eOMETPUUECKUX aOCTpakiui,

COOTHOIIIEHUH PEATHHOTO U HJACAIBHOTO, XapaKTepe OTPAKCHUS MaTEeMaTUYECKOU
HAyKOM  SIBJIGHUH W TPOIECCOB  pPEAbHOrO  MHpPa, MECT€  TI'€OMETpUHU
B CHCTEME HAyK W POJIM MaTeMaTHYECKOTO0 MOJCIMPOBAHHS B HAyYHOM ITO3HAHUU
U B IPAKTUKE CMIOCOOCTBYET (POPMHUPOBAHHIO HAYYHOTO MUPOBO33PEHUS O0YyJAIOITUXCS,
a TaK)Ke Ka4eCTB MBIIIUICHUS, HEOOXOUMBIX JIJIsl aJIallTallii B COBPEMEHHOM OOIIECTBE.

['eomeTpus siBrsIeTCS OMHUM U3 0a30BBIX MIPEIMETOB HA YPOBHE CPEIHETO OOIIETro
oOpa3oBaHMs, TaK KakK OOCCIEYMBAET BO3MOKHOCTh M3Y4YCHHUS KakK JUCHUILIAH
€CTECTBEHHO-HAYYHOU HAIIPABICHHOCTHU, TaK U TYMaHUTAPHOM.

Jlorndueckoe MbllIUIeHHE, (QOpMUpPYEMOE TpU HU3YYEHHH OOYy4YarOIIUMHCS
MNOHSITUMHBIX OCHOB T€OMETPUHM U TMOCTPOSHUHU LEMOYKU JIOTUYECKUX YTBEPKIACHHIM
B XOJ/I€ PEIICHHsS] T€OMETPUUYECKUX 3a/1a4, YMEHHE BBIABUTATH U ONMPOBEPraTh TMIIOTE3bI
HEMOCPEJICTBEHHO HCIOJIB3YIOTCA MPH PEUICHUU 3a7a4 €CTECTBEHHO-HAYyYHOTO ITMKJIA,
B YACTHOCTH U3 Kypca (PU3HKH.

YMeHne opueHTHpPOBATHCA B MPOCTPAHCTBE HTPAET CYIIECTBEHHYIO POJIb BO BCEX
00JacTsAX JAESITENIbHOCTH YesoBeka. OpueHTaIUs YeIoBeKa BO BPEMEHH U MTPOCTPAHCTBE
— HEOOXOJIMMOE€ YCJIOBHE €T0 COLIMAIIBHOTO OBITHS, hopMa OTpaKeHHUS OKPY’KAIOIIETO
MUpa, YCIOBUE YCIEIIHOTO MO3HAHUS M aKTUBHOTO MPe0Opa30BaHMs ICHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3amMu OOBEIUHSET Pa3HbIC BUABI y4eOHOMH
U TPYAOBOW JESATENHHOCTH, SBISETCS OJAHUM M3 MPO(ECCHOHATHLHO Ba)KHBIX KAdeCTB,
MOPTOMY aKTyallbHa 3ajadya (OPMUPOBAHUS y OOYYAIOUIUXCS MPOCTPAHCTBEHHOTO
MBIIIJICHUSI KaK Pa3HOBUIHOCTH OOPA3HOT'O MBIIICHUS — CYIIECTBEHHOT'O KOMIIOHEHTA
B IMOJIrOTOBKE K MPAKTUYECKOU JIESITEIIbHOCTH IO MHOTUM HAIPaBICHUSIM.

Ilens ocBoeHus mporpamMMbl yuebHOro Kypca «I'eomeTpus» Ha 6a30BOM YpOBHE
oOydeHust — 001Ie00pa3oBaTeIbHOE W OOMIEKYIHTYPHOE Pa3BUTHE OOYJAIOIINXCS Yepes3
oOecrieueHUe BO3MOXXHOCTH TPUOOPETEHHS ¥ WCIOJIB30BAHMS CHUCTEMATHUYCCKUX
TCOMETPUYCCKUX 3HAHUW W JEHUCTBUU, CHENU(DUUHBIX TEOMETPUH, BO3MOXKHOCTH
YCHEUIHOTO MPOAOKEHUS O00pa3oBaHMsl MO CHEHHAIBHOCTSIM, HE CBS3aHHBIM
C MIPUKJIAJIHBIM UCIOJIb30BaHUEM F€OMETPHUU.

[IpuoputeTHRIMU 3a/1auaMK OCBOCHHS yueOHOro kypca «l'eomerpun» Ha 0a30BOM
ypoBHe B 10—11 knaccax sBiIsitoTCS:
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dbopMupoBaHuE MPEACTABICHUS O TEOMETPUM KAK YaCTH MHUPOBON KYJIbTYPHI
1 OCO3HAHHE €€ B3aMMOCBS3HU C OKPYKAIOLUM MUPOM;

dbopMupoBaHuE TMPEACTABICHUS O MHOTOIPAaHHMKAaX M TejlaxX BpallleHUs Kak
0 BaXXHEHIITUX MAaTEMAaTHUYECKUX MOJIENAX, TTO3BOJISIONINX ONMUCHIBATh U U3y4aTh Pa3HbIC
SIBJICHUSI OKPY>KAIOIET0 MUPa;

dbopmMupoBaHuE YMEHHS PacliO3HABATh HAa YEPTEkaX, MOJICIISIX U B PEaIbHOM MUPE
MHOT'OTPAaHHUKH U TeJia BpallleHuUs,

OBJIQJICHUE METOJaMHU pEIICHUs 3aJad Ha TMOCTPOCHUS Ha HU300paXKEHUAX
POCTPAHCTBEHHBIX (PUTYD;

dbopmupoBaHue yMEHUS OTIEPUPOBATH OCHOBHBIMU MOHSATUSMU
0 MHOTOTPAaHHUKAX W TeJaX BpaIlleHUsI U UX OCHOBHBIMU CBOMCTBAMHU;

OBJIQJICHUE aJITOPUTMAMHU PEIICHUs] OCHOBHBIX THUIIOB 3ajay, (POPMHPOBAHHE
YMEHHUS TPOBOJUTH HECJIOXKHBIC JOKAa3aTeIbHBIC PACCYXJACHUS B XOJI€ pPEIICHUs
CTEPEOMETPHUUECKUX 3a/1a4 U 3a7a4 C MPAKTUYECKUM COJICPIKAHUEM;

pa3BUTHE WHTEIJICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH OO0ydYaronuxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIIEOBATEILCKIUX YMEHHUM, KPUTUIHOCTH MBIIILICHHUS;

dbopmupoBanue GyHKIIMOHATBLHON T'PAMOTHOCTH, PEJICBAHTHON T€OMETPHUH: YMEHUE
pacrio3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
pEaNbHBIX JKU3HEHHBIX CHUTYallMsIX W TPHU H3YYEHUH JPYTUX Y4EOHBIX MPEIMETOB,
NPOSIBIICHUS 3aBUCHMOCTEH M 3aKOHOMEpHOCTeH, (OpMyIupoBaTh HMX Ha S3bIKE
F€OMETPUM U  CO3[aBaTh TIE€OMETPUYECKHE MOJENU, NPUMEHATh OCBOEHHBIN
FEOMETPUYECKUN anmapar il PpelIeHUs MPaKTUKO-OPHUEHTUPOBAHHBIX  3aJad,
UHTEPIPETUPOBATH U OLIECHUBATH NIOJIYYEHHBIE PE3YIIBTATHI.

OTnMuuTeNsHOM 0COOCHHOCTHIO MMPOTPAMMBI 110 TEOMETPHH SIBIISIETCS] BKIIOUEHUE B
KypC CTEpEOMETPUH B HaUaje €ro U3y4eHus 3a7ad, peuaeMblX Ha YPOBHE HHTYUTUBHOTO
MO3HAHUS, W ONpeleJeHHbIM 00pa3oM oOpraHu3oBaHHas paboTa Haa HUMH, UYTO
CIIOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOT'O MBIIIJICHUS, CTUMYJIUPYET
OPOTEKAHUE WHTYUTUBHBIX IPOLECCOB, MOTHBUPYET K [JAIbHEHIIEMY HW3YYEHUIO
MpeaMeTa.

[IpenmouTeHune oTAaeTCsS HATSIHO-KOHCTPYKTUBHOMY METOY OOyYEHHUS, TO €CTh
TEOPETHYECKUE 3HAHMSI HMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb MPEIMETHO-
MIPAKTUYECKOM  NIEITENbHOCTH. Pa3BuThe  IPOCTPAHCTBEHHBIX  MIPEACTABICHUU
y o0Oydaromuxcsi B Kypce CTEpeOMETpPUH TMPOBOAMUTCS 3a CYET peHIeHUs 3ajad
Ha  CO3/aHME€ NPOCTPAHCTBEHHbIX 00pa3oB U  3aJa4 Ha  ONEPUPOBAHUE
MpOCTpaHCTBEHHBIMU ~ oOpasamu. Cozmanume o0pa3a TPOBOAMTCS C  OMOPOH
Ha HarJIHOCTh, @ ONIEPUPOBaHUE 00Pa30M — B YCIIOBHSIX OTBJICUYEHUS OT HATJISIAHOCTH,
MBICJIEHHOTO U3MEHEHHUS €ro0 UCXOJAHOTO COACPIKAHMUS.

OCHOBHBIMH ~ COAEpKATEIbHBIMU JIMHUSAMHU YyueOHOro Kypca «l'eoMerpusi»
B 10-11 «xmaccax saBnstorcsa: «MHororpanHukm», «lIpsMble w©  mockocTH
B mpoctpaHcTBe», «Tena BpameHus», «BekTopsl U KOOpAMHATHI B MHPOCTPAHCTBEY.
@opMHUpPOBAHUE JIOTUYECKUX YMEHHI pacipeieisieTcsi He TOJIbKO MO CO/epKaTelbHbIM
JUHUSAM, HO U 1O rojiaM oOy4eHHsI Ha YPOBHE CPEAHEro 00IIero 00pa3oBaHus.
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Conepxanue oOpa3oBaHMsl, COOTBETCTBYIOIIEE MPEAMETHBIM  pe3yJibTaTam
OCBOCHHUSI TMPOTPaMMbl TI0O TE€OMETPUH, pACIPEICTCHHbBIM [0 ToJlaM OOyYeHus,
CTPYKTYpPUPOBAHO TakUM 0O0Opa3oM, YTOOBI OBJIAJCHUE T€OMETPUUYECKUMU TOHSITUSIMU
M HaBbIKAMHM OCYIIECTBISJIOCH MOCIEI0BATEIbHO M IMOCTYNATEIbHO, C COOJIOJEHUEM
MIPUHIIMAIIA TTPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIWCHh B OOIIYIO CHUCTEMY
T€OMETPUUECKUX TMPEJICTABICHUN 00YyUYaroIIuXCcsl, paciiupsiss U yrayounss ee, oopasys
MIPOYHBIE MHOXKECTBEHHBIE CBSI3U.

OO0miee YMCIIO YacoB, PEKOMEHAOBAHHBIX JUIsi M3Yy4eHHUsT y4eOHOro Kypca
«T"'eomerpus» — 102 gaca: B 10 kiacce — 68 yacoB (2 yaca B Hefento), B 11 kmacce —
34 gaca (1 yac B HEZEIIO).

COAEPKXAHUE OBYYEHUA

10 KJIACC

IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mpsiMasi, TIOCKOCTb, MPOCTPAHCTRBO.
[TonsiTue 00 aKCHMOMATUYECKOM IOCTPOCHUU CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUU
U CJIEACTBUS U3 HUX.

B3anMHOE pacnonokeHue TOpsMbIX B IIPOCTPAHCTBE:  IEPECEKAOIIHECS,
napajuieJibHbIE U CKpelIuBaromuecs npsMble. [lapaninenbHOCTh NPSAMBIX U IJIOCKOCTEN
B IPOCTPAHCTBE: MapaJyICIbHbIE NPSIMbIE B MPOCTPAHCTBE, MMAPAJIIENBHOCTh TpPEX
IPSMBIX, TAPAJUIETBHOCTD MIPSMOM U IJIOCKOCTH. YTJIBI C COHAIIPABIEHHBIMA CTOPOHAMH,
yroa MeXAy NpsIMbIMU B IpocTpaHcTBe. [lapaminenbHOCTh MIIOCKOCTEN: MapalijiebHbIE
IJIOCKOCTH, CBOMCTBA MapasuleibHBIX IUIOCKOCTEU. [IpocTeiimme mpocTpaHCTBEHHBIE
(burypsl Ha TIOCKOCTU: TETpa’Ap, KyO, Mmapaiesaenume/, MOCTPOSHNE CEYCHHM.

[lepneHAUKYISIpPHOCTh MNPAMOM U IUIOCKOCTU: MEPIEHIUKYISIPHBIE MPSMbIC
B IIPOCTPAHCTBE, NPSIMbIE NapaJUIeIbHbIE U NEPHEHAUKYISPHBIE K MJIOCKOCTH, IPU3HAK
MEPIIEHAUKYJIAPHOCTH MPAMON U IUIOCKOCTH, TEOpPEMA O NPSIMOW MNEPHEHIUKYISIPHOU
IJIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIrOJ MEXAY IMPSMOU U IIIOCKOCTHIO, ABYTPAHHBIN
YIOJI, JINHENHBIA YroJl ABYIPAaHHOIO yria. lleprneHauKyssp U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKU M0 TJIOCKOCTH, PACCTOSHUE OT MPSAMOW 10 TJIOCKOCTH, MPOEKIHS (HUTYPBI
Ha IJIOCKOCTh. [leprneHauKyIsIpHOCTh INIOCKOCTEN : PU3HAK MEPIEHANKYIISIPHOCTH JBYX
wiockocre. Teopema 0 Tpex NeprneHuKyIspax.

MHororpaHHUKH

[ToHATHE MHOTOrpaHHMKAa, OCHOBHBIE JJEMEHTbl MHOTOIPAaHHHKA, BBINYKJIbIC
Y HEBBINYKJbIE MHOIOTPAaHHUKH, pa3BepTKa MHOrorpaHHuka. IIpusma: n-yromnpHas
Mpu3Ma, I'paHd U OCHOBAHUS MPU3MBbI, IIPSIMAasi U HaKJIOHHAS MTPU3MbI, OOKOBas U MOJIHAs
MOBEPXHOCTh MNpu3Mbl. [lapamnmenenunen, npsSMOYrOJIbHBIA MHapajuIeIeNUIe] WU €ro
cBoictBa. [Iupamuaa: n-yrojibHasi nupamuja, rpaHd U OCHOBaHUE MUpPaMUJbI, OOKOBas
Y TIOJIHAsA MOBEPXHOCTh NUPAMUJbI, NPABUJIBHAS M yCEUYEHHAs] MUPaMUIA. DJIEMEHTHI
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npu3Mbl U nOupamMuibl. [IpaBuiabHBIE MHOTOIPAHHHUKH: [OHATHE MPaBUIBHOTO
MHOTOIpaHHMKa, TMpaBWibHAs MpuU3Ma M MpaBWIbHAs MNHpPaMUJA, MpPaBUIIbHASA
TpeyrojibHas NMupamuaa U MpaBUIbHBIN TeTpasap, KyO. [IpencraBienne o npaBUIbHBIX
MHOTOIpaHHUKAX: OKTa3JIp, NoAeKasAp U ukocarap. CedeHus Npu3Mbl U TUPAMUIBIL.

CummeTpuss B MPOCTPAHCTBE: CHUMMETpPHUSI OTHOCUTEIBHO TOYKH, MPSIMO,
IJIOCKOCTU. DJIEMEHTHl CHMMETPUU B MHpPaAMUJAX, Mapajuiesieluenax, MpaBUIbHBIX
MHOTOI'paHHUKAX.

Bbrunciienne 31eMEeHTOB MHOTOIPAaHHHUKOB: pelpa, auaroHanu, yriel. [lnomans
OOKOBOM MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSMOI MPU3MBI, IJIOIIA b OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTU MPsAMOMN npu3Mbl. [lnomans 60KOBON MOBEPXHOCTH U
NOBEPXHOCTH MPAaBWIBHONW MUpaMUAbl, TEOpeMa O IUIOAJU YCEYEHHOW MNHpaMUJIbI.
[Tonsitue 06 06beme. OOBEM TUPAMUIBI, IPU3MBI.

[lono6usie Tema B  mpoctpaHcTBe. COOTHOIIEHUS  MEXAY  IUIOMIAISIMHU
MOBEPXHOCTEH, 00beMaMu TOJIOOHBIX TEJI.

11 KJIACC

TeJia BpameHust

Hunuaapuyeckas MoBEpXHOCTh, 00pa3yIolire HUIHHAPUIECKON MOBEPXHOCTH, OCh
IWIMHIPUYECKON moBepxHOcTU. [lunuHap: ocHOBaHMsT M OOKOBasi MOBEPXHOCTH,
oOpasyrolas u 0Ch, IJIOMIAb OOKOBOU U MOJTHON MOBEPXHOCTH.

Konnyeckas moBepXHOCTh, 0O0pa3yromiue KOHUYECKOHM TOBEPXHOCTH, OCh
U BEpIIMHA KOHMYECKOW moBepxHocTU. KOoHyc: ocHOBaHME W BepIlinHa, oOpasyromias
U OCh, IUIOIIAb OOKOBOW M IOJHOM MOBEPXHOCTH. YCEUYCHHBINM KOHYC: 0Opa3yroline
U BBICOTA, OCHOBAHUS U OOKOBasi MOBEPXHOCTH.

Cdepa u map: ueHTp, paanyc, IMaMmeTp, IUIoIaas TOBEpXHOCTH cepbl. Bzaumuoe
pacrionoxenne cepsl U IIOCKOCTH, KacaTelIbHas TUIOCKOCTh K cdepe, IIomanb cepol.

N306pakeHue Ten BpalleHus Ha MII0CKOCTH. Pa3BepTka MUIMHAPA U KOHYCA.

KoMOuHanuy Tenm BpaieHus ¥ MHOTOTPAHHMKOB. MHOTOTPAaHHUK, OTHCAHHBIN
okoJ1o cdepsl, chepa, BNUCaHHAS B MHOTOT'PAHHUK, WJIA TEJIO BPAIICHUS.

ITonssitne 06 o6beme. OcHOBHBIE CBOMCTBa 00BeMOB Tell. Teopema 00 oOBeMe
MPSIMOYTOJILHOTO Tapajuieenuneaa u cieactsus u3 Hee. OO0beM IWIMHIpA, KOHYCA.
O6bem mapa u wionaab chepsl.

[Tomo6ubie Tema B  mpoctpaHcTBe. COOTHOIICHUS  MEXIY  IUIONIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennsi nuauHApa (MapajuiebHO M MEPHEHIAUKYISIPHO OCH), CEUEHUsI KOHYyca
(mapaieIbHOE OCHOBAHUIO M ITPOXOJSIIIEE Yepe3 BEPILIUHY), CEUEHUS 1apa.

BeKTOpr H KOOPpAUHATHI B IIPOCTPAHCTBE

BeKTOp Ha INIOCKOCTH M B IIPOCTPAHCTBC. CnoxxeHue W BbIYUTAHUC BCKTOPOB.
VYMHOXEHHE BCKTOpa Ha 4YHCJIO. Paznoxenue BCKTOpa IIO0O TPpEM HCKOMIIIAHAPHBIM
BCKTOpaM. HpaBI/IJ'IO napauICICIIMIIc/aa. Pemenue 3a1a4, CBA3aHHBIX C IIPUMCHCHHNCM
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IIpaBWI AEUCTBUM ¢ BekTOpaMu. [IpsmoyroiibHas cucteMa KOOpAUHAT B IIPOCTPAHCTBE.
Koopaunate!l Bekropa. [IpocTeiinme 3agaun B KOOpAMHATAX. YTOI MEXIY BEKTOPaMH.
CkansgpHoe TPOMU3BEICHHE BEKTOPOB. BBIUMCIEHHE YIIOB MEXAY MNPSAMBIMU
U TUIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METO IIPH PELIEHUH FTEOMETPUUECKHUX 3a]1a4.

NPEAMETHBIE PE3YJIBTATHBI

K koniy o6yuyenus B 10 kiacce oOydaromuiics moayyuT CIEIYIONINE NPEIMETHBIE
PE3YJIbTATHI:

OTIePUPOBATH MOHATHIMHU: TOUKA, IPSIMasi, TUIOCKOCTB;

NPUMEHSTh aKCHOMBI CTEPEOMETPUM W CIEACTBUA W3 HHUX TMPU PEIICHUH
TeOMETPUYECKUX 3a]1aY;

ONEepPUPOBATh TMOHATHAMHU: TAPAJICIBHOCTE M TMEPHeHANKYISIPHOCTh MPSIMBIX
1 TIOCKOCTEH;

KJIAaCCU(PUIMPOBATh  B3aMUMHOE  pACIOJIOKEHHWE  TMPSAMBIX W IUIOCKOCTEH
B IIPOCTPAHCTRBE;

ONEepUPOBATh MOHITHIMH: JIBYTPAHHBIN YTOJ, TpPaHU IBYTPAHHOTO yria, pedpo
JIBYTPAHHOTIO yIJ1a, TMHEWHBINA YTOJI IBYTPAHHOTO YIiia, TPayCHasi Mepa IBYTPAHHOTO YTIJIa;

ONEepUpOBaTh  TMOHATUSMU:  MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIbINA
MHOTOT'PaHHUK, JJIEMEHTHl MHOTOTPaHHUKA, TPABUIIBHBIA MHOTOTPaHHHUK;

pacno3HaBaTb  OCHOBHBIE€ BHJIBI MHOTOTPAaHHUKOB (MUpamMujaa, MpU3Ma,
PSIMOYTOJILHBIN Mapasuienenumnes], Kyo);

KJIaccu(UIUPOBATh MHOTOTPAHHUKH, BBIOHMpass OCHOBAHMS I KiIacCU(PUKALUU
(BBIMTYKJIbIE ¥ HEBBIYKJIbIE MHOTOTPAHHUKHU, NMPABUIbHBIE MHOTOTPAHHUKH, MPSMbIE U
HAKJIOHHBIE TTPU3MBbI, TTApaJIJICIICTIUIIC IbI);

OTIepUPOBATH MOHITUSIMU: CEKYIIas TUIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB;

OOBSCHATH MPUHIUIIBI TOCTPOCHUSI CEUCHUM, UCTIONB3YsI METO/I CIIE/IOB;

CTPOUTh CEUEHHUS MHOTOTPAHHHUKOB METOJOM CJEIOB, BBIMOJIHATH (BBIHOCHBIC)
TJIOCKHUE YEePTEXKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHH3Y;

peliate 3aJayd Ha HAxXO0XJACHHE TEOMETPUUYECKUX BEJIMYMH [0 oOpasuam
WIN aJToOpuTMaM, TPUMEHSS W3BECTHBIC AHAIMTUYECKHE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MAaTEeMATHYECKUX 3aJad Ha BBIYMCICHHE PACCTOSHUNU MEXIY IBYMS
TOYKaMH, OT TOYKHU 0 MPSMOI, OT TOUKH JIO IIOCKOCTH, MEXY CKPEIIHBAIOIIUMUCS
MPSMBIMH;

pemaTth 3a7adil Ha HAXOXKICHHE TEOMETPUYECKHUX BEIWYMH IO 00pasiam Wiu
aNropuTMaM, TPUMEHSISI U3BECTHBIC AHATUTUICCKUE METOBI TIPU PEIIEHUN CTAHIaPTHBIX
MaTEeMaTUYECKUX 3aJlad Ha BBIYMCIICHHE YTJIOB MEXKIY CKPEUIMBAIOIIMUMHUCS MPSIMBIMH,
MEXIy MPSMOM U TIOCKOCTBIO, MEKY IJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB;

BBIYHCIIATh OOBEMBI W IUIOMAAM TIOBEPXHOCTEH MHOTOTPAHHUKOB (MpHU3Ma,
nupamMuaa) ¢ MpUMEHEHHEeM (OpMyJ, BBIYUCIATH COOTHOIICHUS MEXKTY TUIOIIAISTMHU
MOBEPXHOCTEHN, 00beMaMu MOAO0OHBIX MHOTOIPAHHUKOB;
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ONEpUPOBATH MOHATUSAMH: CUMMETPHUSL B MPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTb
CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYDBI;

U3BJIEKATh, npeoOpa3oBbIBaTh U UHTEPIPETUPOBATH uH(pOpMaIHIO
O MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, NPEACTABICHHYIO Ha 4YepTekax
U PUCYHKaX;

MPUMEHATh T€OMETPUYECKUE (aKThl IJIsi PEIICHUS CTEPEOMETPUYECKUX 3ajad,
MPEANOoiIaraloiuX HECKOJIbKO IIaroB pPEUIeHUs, €CIM YCJIOBHS NPUMEHEHUsS 3aJaHbl
B ABHOU (popme;

OpPUMEHSTh  MpOCTEWIME  MpPOrpaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI ITPU PEUICHUU CTEPEOMETPUUECKUX 3a/1a4;

OPUBOJIUTH MPUMEPbl MATEMATUYECKHX 3aKOHOMEPHOCTEW B MPUPOJIEC U KU3HM,
pacno3HaBaTh MPOSIBICHHE 3aKOHOB T€OMETPUU B UCKYCCTBE;

NPUMEHSTH MOJIyYEHHbIE 3HAaHUS Ha TPaKTUKE: aHAJIM3UPOBATh PEAJIbHbIE CUTYallUU
U TPUMEHSATh W3Y4YEHHBIE TMOHATHUA B TMPOLIECCE IMOMCKA PEIIEHUsS MaTeMaTHYeCKH
chOpMyIMPOBAaHHON MPOOJEMBI, MOJEIUPOBATh pealbHbIEe CHUTyalldd Ha S3BIKE
T€OMETPHUU, UCCIEIO0BATh IMOCTPOCHHBIE MOJIENHM C UCIOJIb30BAHHEM T'€OMETPUYECKUX
NOHSATHM M TeopeM, ammaparta aiareOpbl, pemaTrh MpPaKTUYECKHUe 3a7adyd, CBSI3aHHbBIC
C HaX0XJICHHUEM I'eOMETPUUECKUX BEJTUYUH.

K koniy 06yuenus B 11 kiiacce o0yJaroniuiicss Hay4YuTCs:

ONEepUpOBaTh  MOHATUSIMH: IWIMHAPUYECKas IOBEPXHOCTh, oOpasyroiue
[WIMHJIPUYECKON MOBEPXHOCTH, UWIMHAP, KOHWYECKas IMOBEPXHOCTh, OOpa3yrolue
KOHUYECKOI MOBEPXHOCTH, KOHYC, chepruecKasi IOBEpPXHOCTD;

pacrio3HaBaTh Tejia BpalieHus (MHIUHIP, KOHYC, cdepa u map);

OOBSICHATB CITIOCOOBI IMMOJTYUCHHS TSN BpaIllCHUS;

KJIacCU(UIUPOBATH B3aUMHOE PACTIOIOKEHUE ChEephl U INTIOCKOCTH;

OTEpUPOBATH TMOHSATUSMU: IIAPOBOM CErMEHT, OCHOBaHHE CETMEHTAa, BHICOTA
CETrMEHTA, IIAPOBOM CJIOM, OCHOBAHUE MIAPOBOIO CJIOSI, BEICOTA IAPOBOTO CJI0s, IAPOBOM
CEKTOD;

BBIYHCIISATh 00BEMBI W TIIOMAIN TTOBEPXHOCTEH TEJ BpAIICHUS, T€OMETPHUECKHIX
TEJ ¢ MPUMEHEeHueM (QopMyIT;

OTIepUpPOBATh TMOHATUSMU: MHOTOTPAHHUK, BIHMCAHHBIA B chepy M OMHCAHHBIN
okoJo cdepsl, chepa, BNUCaHHAS B MHOTOT'PAHHUK WJIA TEJIO BPAICHUS;

BBIYUCIISITh COOTHOLICHMSI MEXAY IUIOIIAASIMU TOBEPXHOCTEM M 00beMaMu
IMOJTOOHBIX TEIT;

M300pakaTh u3ydaeMble PUTYPHI OT PYKHA U C IPUMEHEHHEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB;

BBITIOJIHATH (BBIHOCHBIE) IMIOCKME YEPTEKH M3 PHUCYHKOB MPOCTBIX OOBEMHBIX
duryp: Buj cBepxy, COOKY, CHU3Y, CTPOUThH CEUEHUS TeJl BPaILCHHUS;

U3BJICKATb, UHTEPIIPETUPOBATH u npeoOpa3oBbIBATH nHpOpMAaIUIO
O TPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (urypax, HpeACTaBICHHYIO Ha YepTekax
U PUCYHKAX;
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ONEepUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHATD JIEUCTBUS CIIOKEHHS] BEKTOPOB, BBIUUTAHUS BEKTOPOB UM YMHOXKEHUS
BEKTOpa Ha YHCII0, OOBSACHATh, KAKUMU CBOMCTBAMHU OHH 00J1a/1at0T;

MPUMEHSTH MPABUIIO Mapalieienuea;

OMEepUPOBATh TMOHATUAMM: JI€KAPTOBBI KOOPJAWHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJl MEXIY BEKTOPAMH,
CKaJIIpHOE MPOU3BEIEHUE BEKTOPOB, KOJUNIMHEAPHBIE U KOMIJIAHAPHBIE BEKTOPHI;

HaXOJUTh CYMMY BEKTOPOB W MPOU3BEICHHE BEKTOpPA Ha YMCIO, Yrojl MEXIY
BEKTOpaMH, CKaJsipHOE€  MPOM3BEJICHHUE, paCKIaAblBaTh BEKTOp IO  JBYM
HEKOJUTMHEAPHBIM BEKTOPAM;

3a/1aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;

OPUMEHSTh TeoMeTpuyeckre (axKThl ISl PElICHHs CTEPEOMETPUUYECKHUX 3ajady,
NPENoNaralliuX HECKOJIbKO LIArOB PEIIeHMs, €CJIH YCJIOBUS TNPUMEHEHHUS 3a/1aHbl
B SIBHOH (hopme;

pemiarb MpPOCTEHIIME TeOMETPUYECKHEe 3a/layd  Ha MPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METO/1A;

pemarh 3aJa4yi Ha J0Ka3aTeIbCTBO MAaTEMAaTHYECKUX OTHOLIEHUN M HAXOXKICHUE
r€OMETPUYECKUX BETMYMH MO0 00pa3iiaM Wil alropuT™Mam, TPUMEHsSt U3BECTHBIE METO/IbI
IpY PELIEHUH CTaHIApTHBIX MaTEMaTUYECKUX 3a/1a4;

OPUMEHATh  MpOCTeiline  MpOorpaMMHBIE  CpeACTBA M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUU CTEPEOMETPUUECKUX 3ajay;

IOPUBOAMUTH MPUMEPbl MATEMAaTHYECKHX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HH,
pacro3HaBaTh MPOSBJIEHUE 3aKOHOB F€OMETPUH B UCKYCCTBE;

IPUMEHSATh MOJTYUYCHHbIE 3HAHUSI HA MPAKTUKE: aHATU3UPOBATh PEaIbHBIC CUTYaLUN
U TPUMEHATh HM3YyUYEHHBbIE IMOHATUS B IPOLIECCE IOUCKA PpEIICHHS MaTeMaTHYeCKU
cOopMyIUPOBAaHHON MpOOJEMBbI, MOJEIUPOBATH pEallbHblE CHUTyallUM Ha S3bIKE
reOMETpPUH, UCCIEN0BAaTh IMOCTPOCHHBIE MOJAEIU C HCIOJb30BAaHUEM I'€OMETPUUYECKUX
HNOHATUN W TeopeM, amnmnapara ajreOphl, pelaTth MNPaKTUYECKHE 3a7aud, CBA3aHHbIE
C HaX0XKJIEHHEM I€OMETPUYECKUX BEJINYHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanue pasjgesia (TeMbl) Kypca KoanuectBo
pasaeJia 4acoB
1 Brenenue B ctepeomMeTpuio 10
2 [IpsiMbI€ 1 MIIOCKOCTH B IPOCTPAHCTBE. 12
[lapayinenbHOCTh NPSMBIX U MJIOCKOCTEH
3 [TepnieHAUKYIJISIPHOCTD NPSMBIX U IIJJOCKOCTEN 12
4 YTl MEXKY OPSIMBIMU U IIJIOCKOCTSIMU 10
5 MHororpaHHUKHU 11
6 O6beMbl MHOTOTPAHHUKOB 9
7 IToBTOpEHME: CEYEHHUs], PACCTOSHUS U YIJIBI 4
68
OBLIEE KOJIMYECTBO YACOB 1O TIPOTPAMME
TEMATHUHYECKOE IINTAHUPOBAHHUE
11 KJIACC
Ne HaumenoBaHue pa3aena (TeMbl) Kypca KouanuecTtBO
pasaeJia 4acoB
1 Tena BpaieHus 12
2 OO6beMbI TeN 5
3 BekTopbl ¥ KOOpIMHATHI B MPOCTPAHCTBE 10
4 [ToBTOpEeHUe, 0000IIEHNE B CUCTEMAaTH3AITUs 7
3HaHUU
OBHIEE KOJIMYECTBO YACOB I10 IPOI'PAMME 34




INOYPOYHOE IVIAHUPOBAHMUE

K PABOYEN NPOT'PAMME
CPEJHETI'O OBLIEI'O OBPA30BAHUA
IO YYEBHOMY KYPCY
«'EOMETPUSI»
(0a30BbIil ypOBEHDb)
10 KJIACC
Ne Paszpnen/ Koa-Bo
n/n TeMa ypoKa 4acoB
BBeeHne B cTepeoMeTpHIo 10
1 | O0001IEeHNE U cUCTEMATHU3AIINS 3HAHUI 1
2 | O0oO01IeHne U cCUCTEMATH3ALMS 3SHAHUI 1
3 | O0o01IEHNE U cUCTEMATHU3AIIUS 3HAHUI 1
4 | CrapToBas nuarHoctuyeckas pabora 1
5 | O0oO01IeHne U CUCTEMATA3AIMS 3HAHUI 1
6 | O0oOIeHNE U cCUCTEMATHU3AlINs 3HAHUI 1
7 | O00O01IeHne U CUCTEMATH3ALMS 3HAHUI 1
8 | O006IIEHNE U cucTEMAaTHU3AIINs 3HAHUI 1
9 | O0oO1IeHnEe U CUCTEMATHA3ALMS 3HAHUI 1
10 | O0oO1IeHne 1 CUCTEMATA3ALMS 3HAHUI 1
IIpsiMmble U II0OCKOCTH B mMpocTpaHcTBe. [lapaaiensHocTh 12
NPSAMBIX U IIOCKOCTEM
11 | B3anmHOe pacnoioKeHue NpsIMbIX B TPOCTPAHCTBE 1
12 | ITapamienbHble NPSIMBIE B MPOCTPAHCTBE 1
13 | ITapamienbHble NPSIMBIE B MPOCTPAHCTBE 1
14 | ITapamienbHOCTh OIPSIMOU U TJIOCKOCTH 1
15 | ITapamienbHOCTh NPSIMOU U TJIOCKOCTH 1
16 | CkpemuBaroniyecs OpsiMble. YTOJI MEXKIY NPSIMbIMU 1
17 | CkpemuBarouiyecs npsiMble. YTOJI MEXKIY NPIMbIMU 1
18 | [TapannenbHOCTh MIOCKOCTEN: MapasuiesibHbIe TNIOCKOCTH; CBOMCTBA |
NapaJuUIEIbHBIX IJIOCKOCTEN
19 | [TapannenbHOCTh IIOCKOCTEN: MapasuiesibHbIe TUIOCKOCTH; CBOMCTBA |
NapaJuIeIbHBIX IJIOCKOCTEN
20 | IIpocreiitme TpoCcTpaHCTBEHHBIE (PUTYPHI HA MIIOCKOCTH: TETPAdIP, |
Ky0, mapajieJenunea; NOCTPOCHUE CEUECHUN
21 | Ilpocreiinmme TpoCcTpaHCTBEHHBIE (PUTYPHI HA TIIIOCKOCTH: TETPAadIp, |
KyO, mapajuieNienue;]; TOCTPOCHUE CEUCHUH
22 | KonTponbHas pabota Ne2 |
IlepneHANKYJIAPHOCTD NPAMBIX H IVIOCKOCTEHl 12
23 | llepneHAMKYISAPHOCTH NPSMOU U TIIIOCKOCTH |
24 | IlepneHIMKYISAPHOCTh NPSMOU U TIIIOCKOCTH |
25 | Ilpu3Hak neprneHAuKyIIpHOCTH IPSIMOM U MIJIOCKOCTH |
26 | [Ipu3Hak neprneHANKyISPHOCTH IPSIMOM U MJIOCKOCTH |
277 | Teopema 0 psAMON NEPIECHANKYISIPHON MIIOCKOCTH |




28 | Teopema 0 IpsIMOM NEPNEHAUKYISIPHOM MIIIOCKOCTH 1
29 | Teopema 0 IpsIMOM NEPNEHAUKYISIPHOMN IIIIOCKOCTH 1
30 | IleprieHAUKYJISAP U HAKJIIOHHBIC: PAaCCTOSTHUE OT TOYKHU 0 1
IIJIOCKOCTH, PACCTOSTHUE OT NMPSIMOU 1O TIIIOCKOCTH
31 |IlepnieHAUMKYISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 10 1
IIJIOCKOCTH, PACCTOSTHUE OT MPSIMOU 1O TIJIOCKOCTH
32 | IlepneHAUKYIsSIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 0 1
IIJIOCKOCTH,
paccToOssHUE OT OPSIMOU N0 TIIIOCKOCTH
33 | Pemrenue 3agaq 1
34 | KonrponbHas pabota Ne3 (TeKyuii KOHTPOJIb) 1
Yrabl MexAy NPAMBIMH U IVIOCKOCTAMH 10
35 | Yribl B IpOCTPAHCTBE: YTOJI MEXAY MPSIMON U MIIOCKOCTHIO; 1
JBYI'PaHHBIA YrOJl, IMHEWHBIN YIOJl ABYTPAHHOIO yIja
36 | Yribl B IpOCTPAHCTBE: YTOJI MEXKAY MPSIMON U MIIOCKOCTHIO; 1
JBYI'PaHHBIA YrOJ1, JMHEWHBIN YIOJI IBYTPAHHOIO yIia
37 | Yribl B IpOCTPAHCTBE: YTOJI MEXAY NPSIMOU U TIJIOCKOCTHIO; 1
JBYI'PaHHBIA YrOJ1, IMHEWHBIN YIOJI IBYTPAHHOIO yIia
38 | [lepneHaUKYJISIPHOCTD MJIOCKOCTEN: MPU3HAK MEPIIEHIUKYIISIPHOCTH 1
JBYX INIOCKOCTEM
39 | [lepneHaUKYJISIPHOCTD MNIOCKOCTEMN: MPU3HAK MEPIIEHIUKYIISIPHOCTH 1
JBYX INIOCKOCTEM
40 | IlepieHAMKYISIPHOCTD TUIOCKOCTEN: MPU3HAK NEPHEHAUKYIIPHOCTH 1
JBYX INIOCKOCTEM
41 | Teopema o0 Tpex NMEPHNECHANKYIAPAX 1
42 | TeopeMa 0 TpeX MEPHIEHIUKYIISIPAX 1
43 | TeopeMa 0 TpeX MEPHIECHIUKYIISIPAX 1
44 | KontponbsHas paborta Ned
MHOrorpaHHMKHU 11
45 | IloHaTHE MHOTOIpaHHUKA, OCHOBHBIE AJIEMEHTHI MHOTOI'PAaHHUKA, 1
BBIITYKJIbIE U HEBBIMTYKJIbIE MHOTOTPAHHUKU; pa3BEPTKA
MHOTOTrpaHHUKA
46 | I[loHsaTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAaHHUKA, 1
BBIITYKJIbIE U HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA
MHOTOTrpaHHUKA
47 | Ilpu3ma: n-yroyibHas npu3mMa; FpaHyd U OCHOBAHUSI ITPU3MBIL; MIpAMas |
Y HAaKJIOHHASI TPU3MBbI
48 | [lapannenenunen, MPSAMOYTOJIbHBIN MAPAIUICIICIUIIE] U €TO |
CBOMCTBA
49 | [lapannenenunen, MPSAMOYTOJbHBIN MAPAIUICIICHUIIE] U €TO |
CBOMCTBA
50 | [lupamupaa: npaBUbHAsI U yCEUCHHAS
51 | [lupamupaa: npaBUibHASI U yCEUCHHAS
52 | IlpaBuiibHbIE MHOTOTPAaHHUKHI




53 | [IpaBuiIbHBIE MHOTOIPAHHUKH 1
54 | CuMMeTpHs B IPOCTPAHCTBE: CHMMETPHUSA OTHOCUTEIBHO TOUYKH, 1
IIPsAMOM, TIIIOCKOCTH
55 | KontponwsHas pabota Ne5 1
O0BbEMBbI MHOTOTPAHHUKOB 9
56 | Ilonstue o6bema 1
57 | O6beM npu3Mbl 1
58 | O6beM npU3MbI 1
59 | O6bem npu3Msl 1
60 | O6beM nupaMu/Ibl 1
61 | O6beM nupaMuIbl 1
62 | Pemrenue 3amau 1
63 | Pemenue 3agau
64 | KontpoabHas padota Ne6 1
IToBTOpEHME: ceueHHUsl, PACCTOSIHUS U YIJIbI 4
65 | [locTpoeHue ceyeHnii B MHOTOTPaHHUKE 1
66 | BeruuciieHue pacCTOSHHIM: MEXy ABYMsI TOUKaMH, OT TOYKH JI0 1
OPSIMOM, OT TOYKH J0 MIOCKOCTH; MEXY CKPEIIMBAIOIUMUCS
PSIMBIMU
67 | BeluuciieHue pacCTOSIHUNA: MEXAY ABYMs TOUYKaMH, OT TOUKH JI0 1
OpSMOM, OT TOYKH /10 TNIOCKOCTH; MEXAY CKPEINBAIOIIUMUCS
IpSIMBIMU
68 | KontpoapHas padota Ne7 (MmpomMeKyTOUYHBIH KOHTPOJIb) 1

NTOI'O

68




INOYPOYHOE IVTAHUPOBAHMUE

K PABOYEN NIPOT'PAMME
CPEJHETI'O OBLHIEI'O OBPA30BAHUA
IO YYEBHOMY KYPCY
«'EOMETPUS»
(0a30Bblil ypOBEHb)
11 KJIACC
Ne Paszpnen/ Kou-
n/n TeMa ypoka BO
4acoB
Tesa Bpamenust 12
1 | Chepa u map 1
2 | Bzaumnoe pacnosnoxeHnue cepsl U MI0CKOCTH 1
3 | Bxognas nuarnoctudeckas pabora. [Humusap 1
4 | Hunuaap 1
5 | Hunuuap 1
6 | Konyc 1
7 | Konyc 1
8 | Konyc 1
9 | Yceu€HHblll KOHYC 1
10 | KomOuHanus Tes BpameHus: ¥ MHOTOTPaHHHUKOB 1
11 | KomOuHaius Ten BpaleHus 1 MHOTOIPaHHUKOB 1
12 | KoaTpoawsHas padota Nel 1
O0béMbI TeJT 5
13 | [lonsite 06 00BEME 1
14 | O6béM uIMHAPA, KOHYCA 1
15 | O6béM uIMHApPa, KOHYyCa 1
16 | O6BEM mapa u wionaab chepol 1
17 | KontpoapsHas padora Ne2 (Tekymiuii KOHTPOIIb) 1
BeKkTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE 10
18 | BekTop Ha MJIIOCKOCTHU U B MPOCTPAHCTBE |
19 | CnoxxeHre ¥ BBIYUTAaHUE BEKTOPOB. Y MHOKEHUE BEKTOPA HA YHCIIO |
20 | PaznoxkeHne BeKTOpa MO TPEM HEKOMILIAHAPHBIM BEKTOpPAM |
21 | Pemenue 3a1a4, CBSI3aHHBIX C IPUMEHEHUEM MTPaBUIT JEHCTBHI C |
BEKTOpaMH
22 | IlpaMoyrosnbpHasg cucrtemMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel |
BEKTOpa
23 | IIpocTenimme 3a1a4n B KOOpAUHATAX 1
24 | Yron mexay BekTopamu. CkalasipHOe NpOU3BEJIEHHE BEKTOPOB |
25 | BoiuncneHnue yrioB MexAy NpSIMbIMHU U TuiockocTsIMU. KoopauHaTHO- 1
BEKTOPHBIA METOJ] pEIICHUS 3a7a4
26 | BoiuncieHue yrioB MexAy NpSIMbIMU U TuiockocTsiMU. KoopauHaTHo- |
BEKTOPHBIA METOJI pEUICHUS 3a7a4
27 | KoutponbsHas pabota Ne3 |




IToBTOpeHue, 00001IeHHE U CUCTEMATH3AUSA 3HAHUM 7
28 | OcHoBHBIE PUTYpBl, (DAKTHI, TEOPEMBI Kypca MJIAHUMETPHUH 1
29 | 3agauyu IUIAHUMETPUU U METOJbI MX PELICHHS. 1
30 | OcHoBHbIE (DUTYPBI, (PAKTBI, TEOPEMBI Kypca CTEPEOMETPUHI 1
31 | 3agauu CTEPEOMETPHUH M METOJIBI X PELICHUS 1
32 | 3aga4yu CTEPEOMETPUH M METOJIBI X PELICHUS 1
33 | 3aga4uu CTEPEOMETPHUH M METOJIBI UX PELICHUS 1
34 | KonrponbHas pabota Ned (uTorosasi) 1
UTOI'O 34

OEAEPAJIBHASA PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA»

HOACHUTEJIBHAS 3AIIMCKA

YueOHbii Kypc «BeposTHOCT, u craTucTHKa» 0a30BOTO YpPOBHS SIBIISIETCS
NPOJODKEHUEM W Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOTO Kypca 0a30BOTO ypOBHS
OCHOBHOTO 0011ero o0pa3oBaHus. YUeOHbI Kypc MpeaHa3zHadeH Ajig (popMUpOBAHUS
y 00yYarommxcsi CTAaTUCTUYECKON KyIbTYpPhl U TOHUMAHUS POJIU TEOPUH BEPOSITHOCTEH
KaK MaTEeMaTUYECKOTO MHCTPYMEHTA ISl M3Y4YEHHUS CIy4alHBIX COOBITHH, BETUYUH
u mpoueccoB. [lpm wu3yueHun y4yeOHOro Kypca oOoram@rwTcs MpeICTaBIeHUs
oOy4Jaromuxcs 0 METo/IaX MCCIEOBaHUS M3MEHUYMBOIO MUPA, Pa3BUBAETCS MOHUMAHUE
3HAYUMOCTH ¥ OOIIHOCTH MAaTEMaTHYECKUX METOJOB IMO3HAHUS KaK HEOTbEeMIIEMOMU
YaCTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUSI.

Copepsxanue yueOHOro Kypca HalpaBJIeHO Ha 3aKpervieHUe 3HAHUH, MOTyYeHHBIX
npu M3yYEeHWH Kypca Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHWs, W Ha pa3BUTHE
NPEJICTABIICHUH O CIIYYalHBIX BEJIMYMHAX U B3aUMOCBS3SX MEXIY HUMHU Ha BaKHBIX
MpUMeEpax, CIOKETHI KOTOPBIX MOYEPIHYTHI M3 OKpYyKawliero mupa. B pesynbrarte
y oOydJaromuxcs JOJDKHO  chOpPMHUPOBAThCA  MPEACTaBICHHE O  HaumOolee
YIOTPEOUTENBHBIX U OOIMX MAaTEMATHYECKUX MOJIEISIX, UCIIOIb3yEeMbIX JJIsi OMUCAHUS
AHTPOMOMETPUUYECKHUX U JeMOTpadUIeCKUX BEIIMYUH, MOTPEITHOCTEN B PA3TUYHOTO PO/
U3MEpPEHUAX, JUIMTETBHOCTH O€30TKa3HOW paboThl TEXHUYECKUX  YCTPOUCTB,
XapaKTePUCTHUK MACCOBBIX SIBJICHUH U TPOIECCOB B OOIIECTBE.

B cooTBeTcTBMM C yKa3aHHBIMH [EISIMH B CTPYKType Yy4eOHOTO Kypca
«BeposTHOCTh M CTaTUCTUKA» JJIS YPOBHS CPEAHETO 00IIero 0Opa3oBaHus Ha 0A30BOM
YPOBHE BBIICNICHBI CIICAYIOIINE OCHOBHBIE CcojepKaTenbHble JuHUH: «CiydaifHble
COOBITHS M BEPOATHOCTHY, «CydaliHbIe BEJIMYUHBI M 3aKOH OOJBIITUX YHCEI.

Baxnyio wdwacTte y4eOHOro Kypca 3aHMMAeT W3YYCHHE TeOMETPUUYECKOTO
1 OMHOMHUAJIBLHOTO PACIPEACIICHUN U 3HAKOMCTBO C MX HEMPEPHIBHBIMHU AHAJIOTAMU —
MOKA3aTeIbHBIM U HOPMaJIbHBIM PACIIPEACIICHUSIMH.

Conepxanue nuHuM «CrydailHple COOBITHSI U BEPOATHOCTH» CIIYXKUT OCHOBOW



st (OPMHUpPOBAaHUSA NPEICTABICHUNM O pacOpeiesieHUH BEpPOSITHOCTEH MEXIY
3HAUEHUSMM CIydYalHbIX BEJIMYMH, a TaKXKe 7Ta JIMHUA HeoOXxoauma Kak oOaza
JUIsL U3YYEHUsl 3aKOHA OOJIbLIMX yuced — (YyHIaMEHTAJIbHOIO 3aKOHA, ACHCTBYIOIIETO
B MpUpPOJE U OOILIECTBE U HMMEIOIIEr0 MaTeMaTH4eckyro (opmanuzanuio. CaM 3aKoH
OONBIIMX YHCENl Npeajaraercss B O3HAKOMUTEIbHOM (opmMe ¢ MHUHUMAIbHBIM
MCII0JIb30BAaHUEM MAaTEMAaTUYECKOTO (hopMann3ma.

Tembl, CBsI3aHHbIE C HENPEPHIBHBIMHU CIyYailHBIMM BEJIIMUYMHAMHU, AKIEHTHPYIOT
BHUMAaHHE OOYYaloLIMXCS HA OMMCAHUM M MU3YYEHHUU CIyYalHBIX SIBJICHUI C MOMOUIBIO
HenpepbIBHBIX  (QyHKUMA. (OCHOBHOE BHUMaHHME YIAENsSeTCs  MOKa3aTelbHOMY

U HOPMAJIbHOMY paclpeiefieHusM, TpU OSTOM IPEANojaraercs O3HaAaKOMUTEIbHOE
u3y4yeHre Matepuala 0e3 J0Ka3aTesIbCTB MPUMEHIEMBIX (DAKTOB.

OO0miee 4YKMCIO 4YacoB, PEKOMEHJIOBAHHBIX [UJII H3Yy4YeHUs Yy4eOHOro Kypca
«BeposiTHOCTh M cTaTucTUKka» — 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hemeln),
B 11 knacce — 34 yaca (1 gac B HefIeIIO).

COAEPKXAHUE OBYYEHUA

10 KUIACC

[IpencraBienne AaHHBIX C TOMOIIbI0 Tabnui wu auarpamMm. Cpexanee
apudmeTHiecKoe, MeIMana, HauOoJIblllee U HaUMEHbIIIee 3HAUCHUS, pa3Max, JUCTIEPCHS
U CTaH/IapTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CnydaliHble SKCIIEpUMEHTHI (OMBITHI) W Cly4daiHble COOBITHS. DJIeMEHTapHbIE
coObITHst  (Mcxoawl). BeposTrHOCTh ciydaifHOro coObITHs. brnu3ocTs  4acToThI
U BEPOSITHOCTU cOObITUN. CiydyaliHbIE ONBITHI C PABHOBO3MOXXHBIMHU 3JEMEHTAPHBIMU
coObITHsIMU. BeposiTHOCTH COOBITHI B OMBITAX C PABHOBO3MOXKHBIMH DJIEMEHTAPHBIMU
COOBITHSIMH.

Onepanuu Hajx COOBITUSMHU: TEepecedeHue, OOBEIUHEHUE, MPOTHUBOMOIOKHbBIE
coObITHs. J{uarpammer Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHass BEPOATHOCTb. YMHOXKEHUE BEPOSTHOCTEW. JlepeBo  CiydaiiHOro
skcniepuMenTa. @opMyra nmoaHon BeposTHOCTU. HezaBucuMbIe COOBITHSA.

KomOunatopnoe mnpaBmwio ymHoxeHus. llepectanoBku u Qakropuan. Ywucmo
couetanuii. Tpeyronsauk [lackans. ®opmyna 6mHomMa HproToHa.

bunapubiii ciyuyaliHbld ONBIT (KMCMBITAHHWE), ycleX W Heynaya. HezaBucumblie
ucnbiTanusg. Cepusi HE3aBUCUMBIX UCTIBITAHUH A0 nepBoro ycnexa. Cepusi He3aBUCHUMBIX
ucnblTaHui beprymm.

Cnyudaitnas BennuuHa. Pacnipenenenue BeposiTHocTel. J{narpamma pacnpeaeneHus..
[Tpumeps! pacnipeeneHuii, B TOM YHCIie, TEOMETPUUECKOE U OMHOMHUAIILHOE.

11 KJIACC

YucnoBbie XapaKTCPUCTUKN CHy‘I&fIHI:IX BCINYHNH: MATCMAaTHYCCKOC OXHMAAHHC,
AUCIICPCHUA M CTAaHAAPTHOC OTKIOHCHHUC. HpI/IMepBI MNPUMCHCHHA MATCMATHYCCKOI'O



OXHUJAHHs, B TOM YMCIE B 331a4aX U3 I[OBCEIHEBHOU JXU3HU. Marematuyeckoe
OXXKHMJIaHWEe OWHApHOM clydailHOM BenuuuHBL. MartemaTudeckoe OXHAaHUE CYMMBI
CIIy4alHbIX BEIMYMH. MaTreMaTH4eCcKoe OXKUAAHUE U JUCIEPCUS T'€OMETPUYECKOrO U
OMHOMHAIILHOTO PACTIPEEICHUI.

3akoH OONBIIKUX YKCENl U €ro poJib B HayKe, Mpupojie U odiectse. BoiOopouHblil
METOJI UCCIIEJOBAHUM.

IIpuMepsl  HENpEepBIBHBIX  CIy4auWHbIX BeauuuH. IloHATHEe O 1UI0THOCTH
pacrpeneneHus. 3aaadd, NPUBOIAIINE K HOPMAJIBHOMY pacnpeneneHuto. Ilonsarue
0 HOPMAaJIbHOM PaCIpPEACIICHUH.

NPEAMETHBIE PE3YJIBTATHI

K xoniry o0yuenus B 10 kiaacce oOydaromuiicss HOJy4UT CAEAYIOLINUE TPEAMETHBIE
pe3yabTaThI:

YUTATh U CTPOUTH TAOIHUIIBI M TUAT PAMMBI;

ONEepUpPOBaTh MOHATHAMH: CpelHee apudmeTnyeckoe, MeAuaHa, HauOoubliee,
HaMMCEHbIIIee 3HAYCHHE, Pa3MaX MacCHBa YHUCIIOBBIX JaHHBIX;

OTIEPUPOBATH MOHATHSIMHE: CITyYailHBIN SKCTIEPUMEHT (OIIBIT) U CIy4JaitHOe COOBITHE,
DJIEMEHTapHOEe COOBITHE (PJMIEMEHTAPHBIM WCXOM) CIYYallHOTO OIBITAa, HAaXOIUTh
BEPOSITHOCTA B OMBITAX C PABHOBO3MOXKHBIMHU CIYYalHBIMU COOBITUSIMHU, HAXOJHTH
Y CPaBHUBATh BEPOSATHOCTU COOBITUN B M3YUEHHBIX CIIYyYalHbBIX SKCIIEPUMEHTAX;

HaxXoIuTh U (OPMYyIUPOBAaTh COOBITUS: NEepecedyeHne M OOBEIMHEHUE JaHHBIX
COOBITUH, COOBITHE, NPOTHBOIIOJIOKHOE  JaHHOMY  COOBITHIO,  IOJb30BaThCS
auarpaMmamu Jiniepa u GopMyIioil cloKeHUsl BEpOATHOCTEN IIPU PEILIEHUH 3ajay;

ONepUpOBaTh TOHATUSMU: YCIOBHAs BEPOSITHOCTb, HE3aBUCHUMBIE COOBITHS,
HaXOJIWUTh BEPOATHOCTH C IOMOIIBIO MpaBUIa YMHOXKEHHUS, C IIOMOIIbIO JiepeBa
CIIy4alHOTO OIIbITA;

OPUMEHATh KOMOMHATOPHOE MPaBWIO YMHOKEHHUS TMpU pElICHWU 3a/ad;

ONEepUpPOBaTh MOHATUSMU: MCIBITAHME, HE3aBUCHMBbIE HCHBITAHUS, CEpUs
UCTBITAaHUM, yCIIeX U HeyAaua, HaXOAUTh BEPOSTHOCTU COOBITHI B CEpUM HE3aBUCUMBIX
UCIBITAaHUH 10 MEPBOro yclexa, HaXOAUThb BEPOSATHOCTU COOBITUN B CEPUH MCIBITAHUMN
bepnynu;

ONEepUpPOBaTh MOHATUAMMU: CllydaliHas BEJIMYMHA, PACIpelle]IeHUE BEpOSITHOCTEH,
AuarpaMma pacipeeeHus.

K xonmy o0yuenus B 11 kjacce 0OyqarOmuiics TOTYIUT CACAYIONNAE TPEAMETHBIC
pE3YIbTaThI:

CpPaBHUBATh BEPOSTHOCTH 3HAUEHUN CITyHYaWHOU BEJIWYMHBI 110 PACTIPEACICHUIO NN
C IOMOIIIBIO JJUArpamMm;

OMEPUPOBATH MOHATHEM MATEMAaTUYECKOTO OKUJIaHWS, MPUBOJIUTH MPUMEPHI, KaK
MPUMEHSIETCSI MaTeMaTHYeCKOE  OXHUJAaHUE CIy4yalHOW  BEJIUYMHBl  HAXOJUTh
MaTeMaTH4eCcKOe 0KHIaHUE N0 TaHHOMY paclpeieNICHUIO;

MMETh NPEACTaBICHUE O 3aKOHE OOJIBIINUX YHUCEN;

HUMETb MPEJCTABICHHE O HOPMAJIbHOM PacIpe/iesICHUN.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne pazpena HaumenoBanue pasaesa (Tembl) Kypca KoimuecTBo
4acoB
1 [IpencraBienne qaHHBIX U OMHUCATENIbHASI CTATUCTHKA 4
2 CrydaiiHbIe OIIBITH U CITy9aiiHbIe COOBITHS, OTIBITHI C 3
PAaBHOBO3MOKHBIMHU JIEMEHTAPHBIMU UCXOJIAMU
3 Onepanuu HaJy COOBITUSIMH, CII0)KEHHE BEPOSITHOCTEN
4 VYcioBHas BEPOSITHOCTb, JIEPEBO CIYYAHOIO OIBITA,
(hopmysa OJIHON BEPOSTHOCTH U HE3aBUCUMOCTH COOBITHI
5 OneMeHTbl KOMOMHATOPUKU 4
6 Cepuu nocne0BaTeNIbHBIX UCTIBITAHUI 3
7 CrnyyaiiHble BETMYMHBI M pacipe/ieseHus 6
8 [ToBTOpenue, 06001IeHNEe, cUCTeMaTH3aIus 3HAHUI 5
OBIHIEE KOJIMYECTBO YACOB 11O ITPOT'PAMME 34
TEMATHYECKOE IINTAHUPOBAHUE
11 KJIACC
Ne paznena | HaumenoBanue pasjaesia (TeMbl) Kypca KounuecTBo
4acoB
1 MaremaTnuecKoe 0KUJaHNEe CIYYaifHON BEJIMYHHbI 4
2 Jucnepcus v cTaHIapTHOE OTKJIOHEHUE CIyJaitHOM 4
BEJIMYHUHBI
3 3aKoH OOJIBIINX YUCEN
4 HenpeproiBHBIC clTydaliHbIe BETUWYUHBI (pacIpeaeICHUs ) 2
5 HopmanibHO€ pacnpenenenue 2
6 [ToBTOpeHune, 0600IIeHNEe U CUCTeMAaTH3aIus 3SHAHU I 19
OBIHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 34




IMOYPOYHOE ITAHUPOBAHUE
K PABOYEN IPOT'PAMME
CPEJHEI'O OBIIEI'O OBPA3BOBAHMUS
IO YYEBHOMY KYPCY
«BEPOSITHOCTDb ¥ CTATUCTHUKA»
(0a30BbIil ypOBEHb)

10 KJIACC
Ne Paszpnen/ Koa-Bo
n/n TeMa ypoka 4acos
IIpeacraBjaeHne JaHHBLIX 4
U ONHUCATEIbHASl CTATUCTHKA
1 | IlpencraBiaeHue JaHHBIX C TIOMOIIbIO TAOJUI] U AUarpaMm 1
2 | Cpennee apudpmernueckoe, meauana. CtaproBas 1
JTMarHoCTUYEeCcKas padoTa
3 | HauGonpniee u HauMeHbIIIee 3HAYCHUsI, pa3Max, JTUCIICPCHSI. 1
CraHJ1apTHOE OTKJIOHEHHE YUCJIOBBIX HAOOPOB
4 | KontponbHas padota Nel 1
CayuaiiHble ONBITHI 3
U cJIyuyaiiHble COOBITHS, ONBITHI ¢ PABHOBO3MOKHBIMH
3JIeMEHTAPHBIMH UCXO0IAMH
5 | Cny4daiiHble SKCHEPUMEHTHI (OMBITHI) U CIIy4aiiHbIE COOBITHS. 1
DjeMeHTapHbIe COOBITUS (MCXObI)
6 BeposTHocTh cityuyaitHOro coObITUsA. BepositTHocTH cOOBITHI B 1
OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU.
7 | IlpakTuyeckasi padora 1
Onepauun HaJx COOBITUSIMH, CJI0KEHHE BEPOSTHOCTEN 3
8 | Onepamnuu Hajg COOBITUSIMH: TEepeceueHre, 00beIUHEHHUE COOBITHUM, 1
MIPOTUBOTIOJOKHBIE COOBITHUS
9 | luarpammebl Ditnepa. @opmyna Cl0KEHUSI BEPOATHOCTEN 1
10 | KonTtpoawsHas pabora Ne2 1
Yci10BHasi BEpOSTHOCTD, IePeBO CAYYallHOr0 onbiTa, hopmy.ia 6
MOJIHOW BEPOSATHOCTH H HE3aBHCHUMOCTh COOBITHH
11 | YcnoBHas BEpOATHOCTH |
12 | YMHOXK€EHHE BEpOSATHOCTEN |
13 | JlepeBo ciiy4aifHOro SKCEepUMEHTa 1
14 | ®opmyna moHON BepossTHOCTH. HezaBucumbie cOOBITHS |
15 | ®opmyna momHOM BepossTHOCTH. HezaBucumbie cOOBITHS |
16 | KontponwsHas pabora Ne3 (TeKymuii KOHTPOIIb) |
JIeMeHTbl KOMOUHATOPUKHU 4
17 | KomOuHaTOpHOE NPaBUIO YMHOXKEHUS |
18 | IlepecTtanoBku u akTopuai 1
19 | Yucno coueranuii. Tpeyronsnuk Ilackamns. @opmyiia OuHoma 1
Hprorona
20 | KontponbpHas pabota Ned 1




Cepumn nocje10BaTeIbHbIX HCIIBITAHUM

21 | buHapHBIU cydyalHBIN OOBIT (MCIIBITAHUE), YCIIEX U HEy1aya. 1
He3aBucumbie ucrnibITaHUs.
22 | Cepust He3aBUCHMBIX UCIIBITAHUI 10 TepBOro ycrexa. Cepus 1
HE3aBUCHUMBIX UCOBITAHUN bepHyimn
23 | Cepust HE3aBUCHUMBIX UCIIBITAaHUM 10 NepBoro ycnexa. Cepus 1
HE3aBUCHUMBbIX UCOBITAaHUN bepHyninmn
Cayuaiinble BeJJMYMUHBI U pacnpe/iejieHusl 6
24 | CnydaiiHasi BEJIMYMHA 1
25 | PacopeneneHne BEpOsITHOCTEN 1
26 | Jlmarpamma pacnopeieICHUs 1
27 | CymMa U TIpOU3BEJICHUE CIIyYalHbIX BEJIMUUH 1
28 | IIpumepsl pactpeaeieHuid, B TOM 4YUCJI€ TEOMETPUUECKOE U 1
OMHOMHAJILHOE
29 | KonTponbsHas pabota Ne5 1
O0001meHe U cUCTeMAaTU3alUsl 3HAHU M 5
30 | OnucarenbHasi CTATUCTUKA 1
31 | Cnyualinble ONbITBI M BEPOSITHOCTHU CIIyYalHBIX COOBITUH 1
32 | Onepamnuu HaJl COOBITUSIMU. DIEMEHTHI KOMOUHATOPUKHU, CEPUU 1
HE3aBUCHUMBIX UCHBITAHUU
33 | KonrponbHas paboTa (IpOMeKyTOUHBIM KOHTPOJIb) 1
34 | UToroBeIil ypok 1

NTOI'O

34




IMOYPOYHOE ITAHUPOBAHUE
K PABOYEN NPOT'PAMME
CPEJHEI'O OBIIEI'O OBPA3BOBAHMUS
IO YYEBHOMY KYPCY
«BEPOSITHOCTDb Y CTATUCTHKA»
(0a30BbIil ypOBEHDb)

11 KJIACC
Ne Paszpnen/ Koa-Bo
n/n TeMa ypoKa 4acoB
MarteMaTH4YecKoe OKHAAHUE CAYYANHOU BeJIUYUHBI 4
1 | [IpumMepbl MPUMEHEHHUSI MaTEeMAaTHYECKOT'O OXKUIAHUS (CTpaxoBaHUE, 1
JoTepest)
2 | MaremaTuyeckoe 0XUJaHUE CYMMBbI CIIYYalHBIX BEJIMYUH 1
3 | MaremaTudeckoe 0XHJIaHUE TEOMETPUIECKOr0 1 OMHOMHUATIBLHOTO 1
pacupeeseHun
4 | KontponbHas padota Nel 1
JAucnepcus ¥ CTaHAAPTHOE OTKJIOHEHHUE CJIYyYAHHON BeJINYMHbI 4
5 | Jlucniepcusi ¥ CTaHAAPTHOE OTKJIOHEHUE 1
6 | Iucnepcun reoMeTpudecKoro 1 OMHOMHAIBLHOTO PacIpeIeICHUS 1
7 | ducnepcuu reoMeTpUYecKOro 1 OMHOMHAJIBHOTO pacipeieIeHus 1
8 | IlpakTuyeckas paboTa ¢ UCIOJIBb30BAHUEM DJIEKTPOHHBIX TaOJIHUIL 1
3aKkoH 001BIIMX YHCET 3
9 | 3akOH OONBIINX YHCETT 1
10 | BeiOopouHbIif METOJ UCCIEOBAHUN 1
11 | [IpakTuyeckas paboTa ¢ UCMOJIB30BAHUEM JICKTPOHHBIX TAOJIHII. 1
HenpepsbiBHBbIE ciiydaiiHble BeJTMYMHBI (pacnpeae/ieHus) 2
12 | KoaTpoawsHas padoTa (TeKyIui KOHTpoIIh). [IpuMepsl HempephIBHBIX 1
CIy4YaWHBIX BEIIMYUH
13 | ®yHKUMS IWIOTHOCTH pactpeesieHusi. PaBHOMEpHOE pacipeieieHUE U €ro 1
CBOMCTBA
HopmaJjibHOe pacnpeae/ieHue 2
14 | 3agaumn, npuBOASIINE K HOPMAJIbHOMY pacupeaeneHuto. OyHKius |
IJIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACIIPEAECIIEHUS
15 | [lpakTuyeckas paboTa ¢ UCMIOJIB30BAHUEM JIEKTPOHHBIX TaOJIHUIT |
IToBTOpEeHUE, 00001IEHNE M CHCTEeMATU3ALNS 3HAHNH 19
16 | I[IpencrapiieHre JaHHBIX C IIOMOIIBIO TAOJIHI] M THATPAMM 1
17 | OnucaTtenbHas CTaTUCTHKA 1
18 | OnBITHI C PABHOBO3MOKHBIMHU AJIEMEHTAPHBIMU COOBITHUSIMU |
19 | Berancnenrue BeposITHOCTEH COOBITUI C TPUMEHEHUEM (HOPMYIT U |
rpadgugecknx MeTo10B (KOOpIUHATHAS MPsMasi, IEPEBO, TUarpaMma
Diinepa)
20 | BeiuucieHnue BEpOSITHOCTEN COOBITUI ¢ MpUMEHEHUEM (POpMYI U |

rpaduyeckux MeTo10B (KOOpANHATHAS NpsAMasi, A€peBo, 1uarpaMma
Diinepa)




21 | Beruncienrue BeposiTHOCTEN COOBITUI ¢ TPUMEHEHUEM (HOPMYIT U 1
rpaduueckux MeTo10B (KOOpAMHATHAS MpsAMasi, 1€PEBO, JuarpaMmma
Diinepa)

22 | BelunciieHne BEpOsITHOCTEN COOBITUI ¢ TPUMEHEHUEM (HOPMYI U 1
rpaduueckux MeTo0B (KOOpAMHATHAS MpsAMasi, 1EPEBO, TUarpaMmma
Diinepa)

23 | BeruuciieHue BeposiTHOCTENW COOBITUI ¢ TpUMEHEHUEM (HOPMYIT U 1
rpaduueckux MeTo0B (KOOpAMHATHAS MpsAMasi, 1ePeBO, JUarpaMmma
Diinepa)

24 | CnyvaliHble BEJIMYMHBI U PACIPEACIICHUS, MATEMAaTHYECKOE 0KUTAHUE 1
CIIly4alHOMN BEJIMYMHBI

25 | CnyvaliHble BEJIMYMHBI U PACIIPEACIICHUS, MATEMAaTHYECKOE 0KUTAHUE 1
CIIy4alHOMN BEJIMYMHBI

26 | CnyvaiiHble BEJIMYMHBI U PACIPEACIICHUS, MATEMAaTHYECKOE 0KUTAHUE 1
CIIy4alHOMN BEJIMYMHBI

27 | CnyvaliHble BEJIMUMHBI U PACIPEACIICHUS, MATEMAaTHYECKOE 0KUIAHUE 1
CIy4aliHOM BEJIMYUHBI

28 | CyvaliHbl€ BEJIMUMHBI U PAaCIPEACIICHUS, MATEMAaTHYECKOE 0KUIAHUE 1
CIyYaliHOM BEJIMYHUHBI

29 | CnyualiHble BEJIMUUHBI U paclpeeieHus], MaTeMaTHIeCKOe OXKHTaHUE 1
CIIy4alHON BEJIMYUHBI

30 | UtoroBast KOHTpoOIbHAs paboTa 1

31 | O0oOIeHne U cCUCTEMAaTA3ALMS 3HAHUI 1

32 | O0oO0IeHne U cCUCTEMATA3ALMS 3HAHUI 1

33 | O0oOIeHne U CUCTEMATHA3ALMS 3HAHUI 1

34 | O0001IeHNE U CUCTEMATU3ALMS 3HAHUN 1
NTOI'O 34




HEPEYEHD (KOAU®UKATOP) PACIHHPEJAEJIEHHBIX 110 KIIACCAM
MPOBEPAEMbBIX TPEBGOBAHUM K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOHN ITPOI'PAMMBbBI CPEJTHET'O OBIIET'O
OBPA3OBAHUA U DJIEMEHTOB COAEPKAHUA 110 MATEMATHUKE

B denepanbHbIX W perMOHANBbHBIX MPOLIEAYpax OLEHKH KadecTBa OOpa30oBaHUS
UCIIOb3YyeTCsl TepedeHb (KoAu(pUKaTop) pacrnpeeseHHbIX MO0 KiaccaM MPOBEPsSEeMbIX

TpeOboBaHUN K

pe3yiabTaTaM OCBOEHHS OCHOBHON 00pa30BaTEIbHON IPOrpaMMBI

CpCaHCTO 06HICI‘0 06p330BaHI/I$I " 3JICMCHTOB COACPIKAHUA ITO MATCMATHUKE.

10 KJIACC
IIpoBepsiemble TpeOOBaHMSA K Pe3yJIbTATAM OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHOM
NpOorpaMMslI
Kon [IpoBepsieMble IPEAMETHBIE PE3YIIBTATHI OCBOEHUSI OCHOBHOM
IPOBEPSIEMOTO o0pa3oBaTeIbHOM MPOrpaMMBbl CPeTHETO 00111eTO 00pa30BaAHUS
pe3ynbTaTta
1 Hucna v BBIYKCIICHUS
11 OnepupoBaTh MOHATUSAMHA: PAMOHAIBHOE U JEHCTBUTEIBHOE YUCIIO,
' OOBIKHOBEHHAs U JieCITUUHAs APOOb, IPOLEHTHI
12 Bemonnate  apudmMerudeckue  omnepanMM € PalMOHAIBHBIMU
' U ICCTBUTEJIBHBIMU YHCIIAMHA
13 BbInoaHAT NpUONMKEHHBIE BBIUMCIIEHUS, UCIONb3ys IpaBuia
' OKPYIVICHHUS], 1eJaTh IPUKUAKY U OLEHKY PE3YJIbTaTa BBIYUCICHUI
OnepupoBaTh MOHATHUSAMHU: CTENEHb C LENBIM  IIOKA3aTeleM,
CTaHJIapTHas ¢opMma 3amucu JEHCTBUTEIIBHOTO 4HCIa, KOPEHb
1.4 HATYpaJbHOM CTEINEHH; MCIOJIb30BaTh MOAXOASAIIYI0 (GOpMY 3amucu
NEUCTBUTENIBHBIX YHUCEI JUId pElIeHHs IPAKTUYECKUX  3a]ad
Y IIPEACTAaBJICHUS TaHHBIX
OnepupoBaTh MOHATUSAMHU: CHHYC, KOCUHYC M TAHI'€HC MPOU3BOJIBHOTO
1.5 yria; UCHOJb30BaTh 3alMCh NPOM3BOJIBHOIO yIia 4Yepe3 OoOpaTHbIE
TPUTOHOMETPUYECKHE (PYHKIMU
2 YpaBHEHHUS U1 HEPABEHCTBA
OnepupoBaTh MNOHATHSAMH: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO,
2.1 LIEJI0€, PALUMOHAIBHOE, MPPALMOHAIBHOE YpPaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPHUYECKOE YPABHEHUE




BeinonHATe mpeoOpa3oBaHUA TPUTOHOMETPUYECKUX  BBIPAKEHUMN

2.2
U pelaTh TPUTOHOMETPUUYECKUE YPABHEHUS
BbInosiHATH npeoOpa3zoBaHus LEJIbIX, panMoOHaIbHBIX
2.3 U MpPPAlMOHATIBHBIX BBIPAXKEHUH W pellaTh OCHOBHBIE THUIIbI LENbIX,
palMOHANIBHBIX U UPPALIMOHATILHBIX YPABHEHUN U HEPABEHCTB
24 [IpuMeHsATh ypaBHEHUS U HEPABEHCTBA ISl PEIICHHUSI MATEMATUYECKUX
' 3a/1a4y ¥ 3aJa4 U3 pa3IMyHbIX 00JacTel HAYKU U peabHOM KU3HU
MopenupoBaTh peajibHble CUTYallMd Ha SI3bIKE anreOpbl, COCTABIATH
2.5 BBIPA)KEHUSI, YpaBHEHHS, HEPABEHCTBA IO YCIIOBHUIO 33]1auH, UCCIIEI0BATh
OCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM armapara ajareopsbl
3 OyHKIUHU U rpaduKu
OnepupoBaTh MOHATUSIMH: (DYHKIHS, CIOCOOBI 3aiaHus (DYHKIUH,
3.1 00JacTh ompenereHus U MHOXECTBO 3HAUYCHUU (PYHKIUHU, Tpaduk
(GyHKIIMY, B3aUMHO 00paTHbIE (YHKIIUU
19 OnepupoBaTh MOHITHSIMHU: YETHOCTh M HEYETHOCTh (YHKIIMH, HYIU
' (GYHKIIUU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA
33 Hcnonb3oBaTh rpaduku GyHKIUHN 715 pelieHusl ypaBHEHU N
34 Ctpoutrb M yMTaTh TpadUKU JTUHEHHOW (PYHKIUHU, KBaJApPATUUHOU
' (GyHKIIMHU, CTENEHHOM (PYHKITUU C IIeJIBIM TTOKa3aTeIeM
Ucnonb3oBaTh rpaduku (QYHKIHUI 115 HCCIEIOBAaHUS MPOIECCOB
15 Y 3aBUCUMOCTEH MpHU PEIICHUH 3a]1a4 U3 IPYTruX yU4eOHBIX MPEAMETOB
' U pealbHOM >KM3HU, BBIpaXkaTh (GOpMYyJIaMU 3aBUCUMOCTH MEXITY
BEJIMYMHAMU
4 Havana matematrnuyeckoro anaimsa
41 OnepupoBaTh MOHATHSAMH: IOCIEA0BATEIBHOCTD, apudmerndeckas
' ¥ T€OMETpHUYECKasi IPOrpecCcuu
OneprpoBaTh MOHATHAMH: OECKOHEYHO yOBbIBaIoIIasi reoMeTpuyecKas
4.2 nporpeccusi, cymMma OECKOHEYHO YOBIBalOIIEd I'e€OMETpUYECKOM
IPOrpeccuu
4.3 3ajaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMU
44 Hcnonp3oBarh CBOMCTBA MOCJENOBATENBHOCTEM W IPOTPECCHM
' JUISl pELIEHUS PEAVIbHBIX 3a/1a4 MPUKJIAJHOI0 XapaKkTepa
5 MHoOXxecTBa 1 JTIOTUKa
5.1 OnepupoBaTh NOHATUSMU: MHOXXECTBO, ONIEPAIIMHA HaJ MHOKECTBAMU




Hcnons30BaTh TGOpGTHKO-MHO)KCCTBGHHBIﬁ armapar ajisi OInucCaHus

5.2 peanbHbIX IIPOLECCOB W SBJICHUM, IIPU PELICHUM 3a1a4 U3 APYrUxX
y4€OHBIX IPEAMETOB
53 OnepupoBaTh MNOHATUSAMU: OIPEACIICEHHE, TEOpEMa, CIIEACTBUE,
' JI0Ka3aTeIbCTBO
6 Teopust BEpOATHOCTEN U CTATUCTHUKA
6.1 YuTtath U CTPOUTH TAOJIUILIBI U TUATPAMMBI
OnepupoBaTh MOHATHSAMU: cpefHee apudMeTHuyecKoe, MeaHuaHa,
6.2 HauOoJbIIee, HaUMEHbIlIEe 3HAUEHHE, Pa3Max MacCcHBa YHUCIOBBIX
JTAHHBIX
OnepupoBaTh MOHATUSMHU:  CIAy4YalHBIM  3KCHOEPUMEHT  (OMbIT)
U Cciy4yallHOe COOBITHE, 3JIEMEHTApHOE COOBITHE (dJIEeMEHTapHBIN
6.3 UCXOJl) CIIy4allHOTO OIbITAa; HAXOJWTh BEPOATHOCTH B OIbITAX
' C  PaBHOBO3MOXHBIMH  CIy4alHBIMH  COOBITHSIMH,  HAaXOAHTh
U CpaBHUBATh BEPOSITHOCTH COOBITMM B H3YYEHHBIX CIydalHBIX
AKCHEPUMEHTAX
Haxoauts u opMynnpoBaTh COOBITUS: MIEpECEUEHUE U O0BETUHEHUE
6.4 JaHHBIX COOBITHI, COOBITHE, TPOTHUBOIIOJIOKHOE JAaHHOMY COOBITHIO;
' HOJb30BaThCS AMAarpaMMaMu Oiiepa U (QOpMYJIOH  CIIOXKEHHUSA
BEPOATHOCTEN IIPU PELICHUH 3a]a4
OnepupoBaTh MNOHATHAMM: YCIOBHAs BEPOATHOCTb, HE3aBUCUMBIE
6.5 COOBITHS; HAXOAUTHh BEPOSITHOCTH C MOMOIIBIO IIPaBHJIa YMHOXKECHHUS,
C IIOMOUIBIO JIEpPEBa CIy4alHOIO OIBITA
6.6 [IpuMeHATh KOMOMHATOPHOE MpPaBWJIO YMHOXXEHUS TNPU PELICHUU
' 3a/a4
OnepupoBaTh MOHATUSAMH: HCIBITAHUE, HE3ABUCUMBIE MCIBITAHUSA,
6.7 CepHsl UCIIBITAHMM, yCIIEX U HEYy1aya; HAXOIUTh BEPOSITHOCTU COOBITH
' B CEPUM HE3aBUCHUMBIX HCIBITAHUN /0 NEPBOrO ycCrHexa, HaXOAUTh
BEPOSITHOCTU COOBITUI B CEPUU UCIIBITAaHUN bepHyn
6.8 OnepupoBaTh MNOHATUSAMU: Cly4yailHas BEJIWYMHA, paclpeeieHue
' BEPOSITHOCTEH, UarpamMma pacrpeaeneHus
7 I'eomeTrpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IPAMAas, INIOCKOCTh
79 [IpuMeHAT aKCHOMBI CTEPEOMETPUM M CIEICTBUS M3 HHUX IIpH

PCHICHUH I'COMCTPHUICCKHUX 3aa4




7.3

OnepupoBaTh MOHATUAMHU: MAPAUIEIBHOCTh U MEPIEHIUKYISIPHOCTD
IIPSAMBIX U INIOCKOCTEU

74

KnaccuduumpoBaTh B3auMHOE pacioyiOKEHUE NPAMbBIX U MJIOCKOCTEN
B IIPOCTPAHCTBE

7.5

OnepupoBaTh NOHATUSMM: IABYI'PAHHBIM YroJ, TPaHU ABYTPAHHOIO
yria, peOpo ABYTPaHHOIO YIJIA, JMHEHHBIA Yroji ABYTpaHHOrO yria,
rpalyCcHasi Mepa IBYTPAaHHOIO yria

7.6

OHepI/IpOBaTB MOHATUAMUA: MHOT'OTPAHHUK, BBIHYKHBIfI n HCBBIHYKHBIﬁ
MHOTOI'PAHHUK, 3JICMCHTBI MHOT'OT'PAHHUKA, HpaBPIJ'I]'::HBIﬁ MHOT'OI'pPaHHUK

7.7

Pacnio3HaBaTh OCHOBHBIE BU/IbI MHOTOTPAHHUKOB (MUpaMua, MpU3Ma,
IpsIMOYTOJIbHBIN Mapasuienenumnen, Kyo)

7.8

KnaccudunupoBath MHOTOrpaHHUKH, BBIOMpasi OCHOBAaHUA IS
kjaaccuukanuy  (BBINYKJIbIE UM HEBBINYKIbIE MHOTOTPAHHHUKH,
NpaBWIbHBIE MHOTOTPAHHUKH, TMPAMbIE W HAKJIOHHBIE MPHU3MBI,
napasuieNeune /ibl)

7.9

Ol'IepI/IPOBaTB IIOHATUAMMU.: CCKylIasa IIJIOCKOCTB, CCUCHUC
MHOTI'OI'paHHHUKOB

7.10

OOBICHATH IMPUHOMUIIBI ITOCTPOCHUA CEUYCHUU MHOTI'OI'paHHUKOB,
HCIIOJIB3YyA MCTO CJIICOIOB

7.11

CTpouTh ceueHUs MHOTOTPAaHHUKOB METOJOM CJICJIOB, BBHITIOJTHSITH
(BBIHOCHBIC) TUIOCKHE YEPTEXKH W3 PHCYHKOB IMPOCTHIX OOBEMHBIX
buryp: Buj cBepxy, cOOKy, CHU3Y

7.12

Pemiate 3aJa4d  Ha  HAXOXIACHHC TI'COMCTPHYCCKHUX  BCJIHMYHH
I10 06pa3uaM WK aJITOPpUTMaM, IMIPUMCHAA N3BCCTHBIC aHAJIUTUICCKUC
MCTOAbI TIIpKU PCHICHHUKW CTAHAAPTHBIX MATCMAaTHYCCKUX 3aJdayd
Ha BBbIYHUCJICHHUC paCCTOHHI/Iﬁ MCXKOY HOIBYM:A TOYKaMH, OT TOYKH
a0 HpHMOﬁ, OT TOYKH A0 INIOCKOCTH, MCIKOY CKPCIINBAIOIIMMMHCA
IIPpAMBIMHA

7.13

Pematp 3amaum Ha HAXOXICHUE TE€OMETPUYECKUX  BEIWYMH
1o 00pa3iam WiIu alropuTMaM, MPUMEHSSI H3BECTHBIC aHATUTHYECKHE
METOJbl TpPU PEUICHWH CTAHAAPTHBIX MAaTEMAaTHYECKUX 3a/ad
Ha BBIYMCJICHHUE YIJIOB MEXAY CKPEIIMBAIOIIMMHUCS NPSIMBIMH, MEXKIY
IPSIMOM U TJIOCKOCTBIO, MEXKAY MIIOCKOCTSIMH, IByTPAHHBIX YIJIOB

7.14

Boluncnare o0beMbl U IUIOHIAAM MOBEPXHOCTEM MHOTOIPAHHUKOB
(mpu3ma, mnupamMuAa) C NOpUMEHeHHeM (GopMys,  BBIYUCIATH
COOTHOUIEHUS MEXAYy IUIOMIaJAsIMUA TMOBEPXHOCTEH, OObeMaMu
0I00HBIX MHOTOI'PAHHUKOB




7.15

OnepupoBaTh NOHATUSMHU: CUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh
U IUIOCKOCTh CHUMMETPHH, LEHTP, OCh M IUIOCKOCTh CHUMMETPUH

burypol

7.16

W3BnekaTh, npeoOpa3oBbIBATh M HHTEPIPETUPOBATH HHPOPMALIUIO
O MPOCTPAHCTBEHHBIX TN'€OMETPUUECKUX (PUrypax, Mpe/CTaBICHHYIO
Ha YEPTEKaX U PUCYHKAX

7.17

[IpumeHaTH FEOMETPUYECKHE (bakTbI TUTSL peeHus
CTEPEOMETPUYECKUX 3a/ad, IMPEAIOJArarluX HECKOJIbKO II1aroB
pELIeHMs], €CJId YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (hopme

7.18

[IpuMeHATh NpOCTENIINE MPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHMKAlIMOHHBIE CHCTEMBI IPU PELIEHUH CTEPEOMETPUUECKUX
3a1a4

7.19

HpI/IBOJII/ITB MMPUMCEPBI MAaTCMATHUYCCKUX BaKOHOMepHOCTGﬁ B IIpUpoAac
" JKU3HHU, PACIIO3HABATH ITPOABJICHUC 3AKOHOB I'COMCTPHUHN B HCKYCCTBC

7.20

[IpuMeHsTH, MOJMyYCHHBIE 3HAHWS Ha TPAKTUKE: aHAIM3UPOBATH
peanbHble CUTYallud U MPUMEHATHh U3YYEHHBbIC MOHATHS B IpoOIlecce
MOKMCKA pEUICHUs MaTeMaTH4eCcKH C(HOpMYyIUPOBAHHOW MPOOIIEMBI,
MOJIENIMPOBATh  peajbHble CUTyalldd Ha  $3bIKE TE€OMETPHH,
UCCIIeIOBaTh  TOCTPOCHHBIE ~ MOJENM  C  HCTOJIB30BAHHEM
Tr€OMETPUYECKUX TOHSATUH M Teopem, arrmaparta ainreOphl, pelmiarhb
IPAKTUYECKUE 3a/1a4, CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUYECKUX
BEJIMYUH

IIpoBepsieMble 31€eMeHTHI COAEPKAHUS

Kong

[IpoBepsieMblid SJIEMEHT COJIEPKAHUS

1

Yucra ¥ BEIYUCIIEHUS

1.1

Panmonansabie yncna. OOBIKHOBEHHBIE W JCCATHUYHBIE NPOOU, TIPOICHTHI,
OCCKOHEYHBIE TEPUOAUYECKUE JApoOu. ApudMeTHYECKHE Omeparuu
C palnMoHAIBHBIMH YHUCJIAMH, TPEOOpPa30BaHUS YHCIOBBIX BBIPAKCHHI.
[Ipumenenue npobGeil W MPOIEHTOB IS PEUICHHS MPUKIAAHBIX 3aaad
W3 PA3JWYHBIX OTPACJIEN 3HAHUM U PEAIbHOU )KU3HU

1.2

JleiicTBuTenbHble 4Yuciaa. PanuoHanbHbIE W HUppalMOHAJIBHBIC 4YHCIA.
ApudmeTundeckue onepanuu c JICUCTBUTEIHLHBIMHA YHCIIaMH.
[Tpubnu>xeHHbIE BBIUUCICHUS, MPaBUiia OKPYTJCHHS, MPUKHKA U OIICHKA
pe3ysbTaTa BRIYUCICHUN




Crenenr ¢ uenbiM nokazareneM. CrangaptHas Qopma  3amucu
nercTBUTENbHOrO uucna. Mcmonb3oBaHue mnoaxoAsuied (GopMbl 3amucu

1.3 .
JNEUCTBUTENBHBIX  YHCENT I PEIICHWs  TPAKTHYECKWX  3ajaad
Y TIPEJICTABIICHUS JaHHBIX
14 Apudmernueckuii KOpPEHb HaTypajabHOU CTEIICHU. [evictBus
' ¢ apuPMETHICCKUMHU KOPHIMHU HaTypaIbHOUN CTCIICHH
L5 CuHyC, KOCUHYC U TAaHT€HC YHCJIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC,
' apKTaHTEHC YUCJIOBOTO apryMEHTa
2 YpaBHEHUS U HEPABCHCTBA
2.1 ToxaecTBa v TOXKJIECTBEHHBIC TIPEOOPa30BaHUS
29 ITpeoGpa3zoBanwme TPUTOHOMETPHUYCCKHIX BBIPOKCHUH. OcHoBHbIE
' TPUTOHOMETPUUYECKHE POPMYJIIBI
)3 VYpaBHeHUE, KOpPeHb ypaBHEHHS. HepaBeHCTBO, peIllCHHE HEPaBCHCTBA.
' MeTo HHTEPBAJIOB
2.4 | PemieHue NeNbIX U APOOHO-PAIIMOHATBHBIX YPABHCHUI  HEPABESHCTB
2.5 Pemenue uppairioHanbHbIX YpaBHEHUN U HEPABEHCTB
2.6 | Pemienue TpUroHOMETpUYECKUX YpaBHEHUHN
57 [IpumeHeHne ypaBHEHH U HEPABEHCTB K PEIICHUIO MaTEMaTHUYECKUX 3a/1a4
' W 3a]71a4 U3 PA3IMYHbIX 00JIaCTeN HAYKU U PEaIbHOM KU3HU
3 OyHKIMK U rpaduKu
31 OyHKIUA, cnocoObl 3amanus ¢yHKuud. ['padpuk dyHkuu. B3anmuo
' obpatHble GYHKIIUU
39 O6nacTp onpenesieHus] 1 MHOKECTBO 3HaueHU GhyHknuu. Hymmn ¢yHKimm.
' [TpomMesxyTku 3HAaKONOCTOSIHCTBA. UeTHBIC U HEYETHBIE (DYHKIIUH
33 CrerneHHas pyHKIUS ¢ HATypaJIbHBIM H LIETBIM TOKa3aTeneM. Ee cBolicTBa
' u rpaduk. CBoicTBa U TpadUK KOPHS N-0¥ CTETICHH
34 Tpuronomerpuueckass OKPY>XKHOCTb, OMpENeNIeHne TPUTOHOMETPUYECKUX
' (GYHKITUH 9HCIIOBOTO apryMEHTa
4 Hauana marematnueckoro ananusa
41 ITocnenoBaTeabHOCTH, CcrIocOOBI 3aJaHus MMOCJIEA0BATEIbHOCTEH.
' MOHOTOHHBIE TTOCIET0BATEILHOCTH
ApudmeTnyeckas u reoMeTpudeckas mporpeccuu. beckoHeuHo yObIBaromas
4.2 reomerpuueckas  mnporpeccuss. CymMma  OECKOHEUHO  yOBIBaromiei

reOMETpUYEeCKOM  mporpeccur.  @opmylia  CIOXHBIX  IPOLEHTOB.




Hcnonb3oBaHue Nporpeccuu sl pelieHus] peasibHbIX 3a/1a4 MPUKIIAIHOTO
Xapakrepa

MHoOXkecTBa U JIOTUKA

5.1

MHoOkecTBO, olnepanuu HaJ MHOXecTBamu. J(uarpammsl Diinepa — Benna.
[IpumeneHne TEOPETUKO-MHOKECTBEHHOI'O — ammapara il ONKMCAHUSA
peanbHBIX MPOIECCOB U SBJICHUMN, IPU PEIISHUU 33/1ad U3 APYTUX YUECOHBIX
IIPEIMETOB

5.2

OHp@IIGJICHI/IC, TeOpECMa, CICACTBUC, JOKA3ATCIBLCTBO

TeOpI/ISI BepOHTHOCTeﬁ N CTaTUCTHUKA

6.1

[IpencraBnenne AaHHBIX C TOMOIIBIO Tabmui u guarpamm. CpenHee
apupMeTHIeCcKoe, MeJIuaHa, HauOoJbIlIee M HANMEHbIIIee 3HAaUCHUS, pa3Max,
JUCIIEPCHUS M CTaHAAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB

6.2

CnydaiiHble  9KCHEpUMEHTHl  (ONBITBI) M CIy4yailHble  COOBITHS.
DOnemeHTapHble COObITUSL (MCXOJbI). BeposTHOCTH CiydailHOrO COOBITHS.
bnuzocte 4YactoThl W BeposTHOCTH CcOObITHH. Cily4ailHble OIBITHI
C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU. BeposiTHOCTH cOOBITHI
B OIBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUAMHU

6.3

Onepanuu HaJl COOBITUSIMU: TIEpECeUeHre, 00bEJUHEHHE, IIPOTUBOIIOIOKHBIE
cobpIThs. J{narpammel Ditiepa. @opmysia CI0KEHHUST BEpOSTHOCTEH

6.4

VYciioBHas BEPOATHOCTh. Y MHOKEHUE BEPOSITHOCTEN. JlepeBo ciyyallHOro
akcriepuMeHTa. Dopmyria MoaHOM BeposTHOCTH. HesaBucumbie COOBITHS

6.5

KombunaTopHoe npauino ymuoxkeHus. [lepecranoBku u hakropuan. Yucio
coueranuil. Tpeyronpauk [lackans. ®opmyna Ounoma HeroTona

6.6

bunapHbIil cydaiiHbIN ONBIT (MCOBITAHUE), YCIIEX U Heynaya. HezaBucumsie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIHBITAHUN 10 nepBoro ycnexa. Cepust
HE3aBUCUMBIX UCHbITaHUN bepHymmn

6.7

Cnyuaitnass BenuuuHa. Pacnpenenenwe BeposTtHocTei. [[uarpamma
pacnpenenenusd. [Ipumepsl pacnpeneneHnii, B TOM YHUCJIE T€OMETPUUECKOE
¥ OMHOMHAITLHOE

I'eomeTpus

7.1

OcHOBHbIE TOHATHS  cTepeoMeTpuu. Touka, mOpsMas, IUIOCKOCTb,
npocTpancTBo. [loHATHE 00 aKCMOMATHYECKOM TIOCTPOCHHUH CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUU U CIEJCTBUS U3 HUX

7.2

B3anmHOe pacnonokeHrne MpsSMBIX B MPOCTPAHCTBE: MEPECEKAIOIINECH,
NapajyieJbHbIE M CKpEIIUBaromuMecs npsMmbie. llapamnenbHOCTh MpAMBIX




U IUIOCKOCTEW B IIPOCTPAHCTBE: MapajuleJIbHBIE MPsIMbIE B IPOCTPAHCTBE,
NAapaAJJICIBHOCTh TPEX MPAMBIX, MMAPALICIBHOCTh INPAMON M IUIOCKOCTH.
YIrael ¢ COHampaBiICHHBIMM  CTOPOHAMH, VYOI MEXAYy IPSAMBIMU
B IIpocTpaHcTBe. llapajieabHOCTh MIOCKOCTEN: MMapalIe/IbHbIE IIOCKOCTH,
CBOMCTBA IapaJUIeIbHBIX IUIOCKOCTEW. [Ipocreimme npocTpaHCTBEHHBIE
Gurypsl Ha IUIOCKOCTH: TeTpa’ap, KyO, Napajulesienure]l, MOCTPOCHUE
CeYeHUN

7.3

[leprieHAUKYIJISAPHOCTD MPSIMOU U IIJIOCKOCTH: MEPHEHIUKYIISAPHBIE MPSIMbIE
B IIPOCTPAHCTBE, IIpsAMBIC [ApajUIebHBIE W  IEPIECHAUKYJISPHbIC
K IUIOCKOCTH, IIPU3HAK NIEPIEHANUKYIISIPHOCTH IPSAMOU U INIOCKOCTH, TEOpPEMA
O NPSIMOU MEPHEHIUKYISIPHOM IIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIOJ
MEXJIYy IpPsAMOM M IUIOCKOCTBIO, JBYIPAaHHBIM YroJl, JUHEUHBIA YroJl
JABYrpaHHOro yria. IlepneHauKyisip U HaKJIOHHBIE: PACCTOSHUE OT TOYKHU
710 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM A0 IUIOCKOCTH, MPOEKUUS (DUTYpHI
Ha IJIOCKOCTB. IlepnieHAUKYIISIPHOCTH IIJIOCKOCTEM: IIpU3HAK
NEPIICHAUKYISIPHOCTH ABYX IUIOCKOCTEN. TeopeMa o Tpex NepreHauKyJsipax

7.4

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE AJIEMEHTHI MHOTOTPAHHUKA, BHIMTYKJIbIE
Y HEBBIIIYKJIbIE MHOIOTPAaHHUKM, pa3BepTKa MHOrorpasHHuka. Ilpusma:
N-yrojabHas Npu3Ma, T'PaHU U OCHOBAHUS IIPU3MBI, IpsiMasi U HaKJIOHHAas
npu3Mbl, OOKOBasi W TOJHAs TOBEPXHOCTh Mpu3Mbl. [lapamnenenunen,
IIPSIMOYTOJIBHBIN Tapajijiesienunes U ero ceorcrsa. [Iupamuaa: n-yronpHas
NUpaMua, TPaHU U OCHOBAHUE MUPAMUJIbl, OOKOBAs U MOJHAs TOBEPXHOCTD
NUpaMU/bl, TMpaBHIbHAs M YCEYEHHAas MNHpaMHAa. ODJIEMEHThl HPHU3MBbI
U nupamuabl. IIpaBUiIbHBIE MHOTOTPAHHUKHU: IIOHATHE MPABUIBHOTO
MHOT'OT'PaHHUKA, IPABWIbHAS IIPU3Ma U IIPaBUIbHAs MIUPAMUA, IPAaBUIIbHAS
TpeyrojibHas TUpamMuAa W TPaBHIbHBIN TeTparap, kyd. [IpencraBrnenue
O MPaBWJIbHBIX MHOTOTPAHHUKAX: OKTA3JIp, AOJEKa’Ap U ukoca’a CeueHus
IIPU3MBbI U ITHPAMUBI

7.5

CummMmeTrpusi B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSMOM,
IJIOCKOCTH. ODJIEMEHThl CHUMMETPUUM B NHpPaAMHIAX, Mapajuielienunenax,
IIPABWJIBHBIX MHOTOTPAHHUKAX

7.6

Boluncnenue 5371€MEHTOB MHOTOTPAHHUKOB: pelOpa, UaroHaidv, YrJbl.
[Tnomanps 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTU MPSIMOM MPU3MBI,
IUTONIAIh OCHOBAaHHM, TeOpeMa 0 OOKOBOW MOBEPXHOCTH TPSIMOU TPHU3MBI.
[Tnomanbs OGOKOBOI MOBEPXHOCTH U MOBEPXHOCTH MPABUIBHOW MUPAMUIBL,
TeopeMa O TUIONIaaK yceueHHO mupamuisl. [lonstue 06 ooveme. OObeM
MAPAMU/JIbI, TPU3MBbI

7.7

[Tomo6ubie Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXKAY IUIOMIAASIMHU
MOBEPXHOCTEHN, 00BEMaMU MOIOOHBIX TEI




11 KJIACC

IIpoBepsiemble TpeOOBaHMSA K Pe3y1bTATAM OCBOCHHUSI OCHOBHOM 00pa30BaTe/IbLHOM

NporpaMMmslI

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[TpoBepsieMbIe IPEAMETHBIC PE3YIIBTATHl OCBOCHHSI OCHOBHOM
00pazoBaTeILHON MPOrPaMMBI CpETHEr0 00IIIero o0pa3oBaHus

1

Yucna v BEIYUCIEHUS

1.1

Ol'IepI/IpOBaTB IMMOHATHUAMU: HATYPAJIILHOC, TCJI0C YHUCII0, UCII0JIL30BATh
MPU3HAKU ACIIUMOCTH LCIIbIX YUCCII, PA3JIOKCHUC YUCJIAa HA IIPOCTHIC
MHOXHUTCIIA IJIA PCIICHUA 3a1a4

1.2

Ol'IepI/IpOBaTB MOHATUCM: CTCIICHD C PATMOHAJIbBHBIM ITOKA3aTCIICM

1.3

Ol'IepI/IpOBaTB IIOHATHUAMMU.: JIOI“apI/I(l)M qucia, JACCATUYHBIC
" HATYpPaJIbHBIC JIOFapI/I(I)MI)I

ypaBHeHI/IH N HCPABCHCTBA

2.1

[IpumeHsATH CBOMCTBAa CTENEHW MJisi MpeoOpa3oBaHUsl BBIPAKECHUM,
OIIEPUPOBATH NIOHATUAMU: [I0KA3aTEIIBHOE YPABHEHUE U HEPABEHCTBO,
pelaTs OCHOBHBIE TUIIBI II0OKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB

2.2

BrimonHaTh ipeoOpazoBaHus BEIpAXKEHU, COJlepKaIluX JIorapu(msl;
ONEePHUPOBATH HNOHATUSIMU: JorapupmMuyecKoe ypaBHEHHE
U HEPaBeHCTBO;, pEIIaTh OCHOBHBIE THUIIBI JIOTAPU(DMHUUECKHUX
YpPaBHEHUH U HEPABCHCTB

23

Haxonuts pemieHns npocTeNnX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh MOHATUSMHU: CHUCTEMA JIMHEWHBIX YpaBHEHUW U €€
pELICHUE; UCITOIB30BaTh CUCTEMY JINHENHBIX YPABHEHUM JJIS1 PEILICHUS
IIPAKTUYECKUX 3a/1a4

2.5

Haxomute pemieHuss nOpOCTEHMIIMX CUCTEM M COBOKYITHOCTEU
palLMOHAIBHBIX YPABHEHUN U HEPABEHCTB

2.6

MopenvupoBaTh peallbHbIe CUTYalluu Ha SI3bIKE alreOpbl, COCTABIATH
BBIPQKEHUS, YPAaBHEHHS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBUIO 33]1a4H,
UCCJIeIOBAaTh TOCTPOSHHBIE MOJENIN C WCIOJIh30BaHHEM armmapara
anreOpbl

OyHKIMH U rpaduKu

3.1

OnepupoBaTh MNOHSTUSIMH: TEpUOANYECKAsT (DYHKIUS, MPOMEKYTKH
MOHOTOHHOCTHU (DYHKIIUHU, TOUKH SKCTpeMyMa (QyHKUIUU, HAauOobIlee
Y HauMEHbIIIee 3HAaYCHUs (PYHKIIUHU HA TPOMEKYTKE; UCTIOIb30BaATh UX
JJ1s1 UcceqoBaHus (DYHKIIUM, 3aIaHHOM TpadKoM




OnepupoBathb MOHATUSAMU rpaduku MOKAa3aTeJIbHOM,
JAorapu(pMUYECKON U TPUTOHOMETPUUECKUX (PYHKIIMI; H300paxaTh UX

3.2 .
Ha KOOPAWHATHOM TIUIOCKOCTH W HCMOJIb30BaTh JJIsl PEUICHUSA
YPaBHEHUHN U HEPABCHCTB
N300paxkaTh Ha KOOPAMHATHOM TIJIOCKOCTH TrpaduKu JTUHEHHBIX
33 YPaBHEHUW W UCIOJb30BATh MX [JI PEUICHUS CUCTEMBbI JIMHEHMHBIX
YPaBHEHUM
34 Ucnonw3oBate rpadukd QyHKIMA IS UCCIETOBAHUS TPOIIECCOB
' Y 3aBUCUMOCTEN U3 APYTUX YUEOHBIX TUCITUTUIINH
4 Havana matemaTrnueckoro anaimsa
OnepupoBaTh MOHATHSAMU: HENpEpbIBHAS (PYHKIUS, MTPOU3BOIHAS
4.1 GYHKIMM; KCIOJIB30BATh TCOMETPUYCCKUM U (DU3NUYECKUN CMBICI
MPOU3BOJAHOM JJIsl pELICHUS 3a7a4
47 Haxomuth mnpou3BOJHBIE dSJEMEHTAPHBIX (DYHKIUH, BBIYUCISATH
' MIPOU3BOIHBIE CYMMBI, TPOU3BEICHUS, YACTHOTO (DYHKITUH
Hcnonb3oBaTh  MPOW3BOJIHYIO  JUIsl  MCCJIENOBaHUS  (PYHKIIMH
4.3 Ha MOHOTOHHOCTb M 3KCTPEMYyMbI, IPUMEHATH PE3yJIbTaThbl
UCCJIeIOBaHUS K TTOCTPOCHUIO TpaUKOB
44 Hcnonp3oBaTh NpOU3BOAHYIO ISl HAXO0XKICHUS HAUJTYUIIEeTrO PEeLICHUs
' B IIPUKJIAJHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKUX, 3a/1a4ax
45 OnepupoBaTh NOHIATHSIMH: TEPBOOOpa3Hasi U WHTETpaj; MOHUMATh
' TCOMETPUYCCKUN U (PU3NUECKUN CMBICT HHTETpaia
46 Haxomute mnepBooOpasHble 3JIEMEHTAPHBIX (DYHKIMNA, BBIYUCIATDH
’ uHTerpai mo popmyne Hetotona — JleliOuuma
Pemate nmpuknagsple  3amauv, B TOM  YHCJIE  COLMAJIBHO-
4.7 SKOHOMHYECKOTO ¥  (DU3MYECKOT0  XapakTepa, CpeICcTBaMH
MaTeMaTHUYECKOr0 aHajn3a
5 Teopust BEpOATHOCTEN U CTATUCTUKA
5.1 CpaBHMBaTh  BEpPOSITHOCTH  3HAYEHUW  CIy4yalHOH  BEJIUYMHBI
' 10 PaCIPEICIICHUIO WIIH C TOMOUIBIO IUarpaMm
OnepupoBaTh MOHSTHEM MAaTEMAaTUYECKOTO OXKUJAHUS, MPUBOJIUTH
5 IPUMEPBl TOTO, KakK NPUMEHSETCS MAaTEMAaTHYECKOE OXHUIAHUE
' CIIy4YallHOM BEJIMYMHBI, HAXOAUTh MATEMATUYECKOE OXKUJIAHUE
10 JAHHOMY PaclpeieICHUI0
5.3 NwmeTp nipeacTaBiaeHue 0 3aKOHE OOJIBIITUX YHCE




54

Hmeth MMpEACTABJICHUC O HOPMAJIbHOM paclpCACICHUN

I'eomerpus

6.1

OnepupoBaTh  MOHATHSAMH:  LWIWHAPHWYECKAs  IMOBEPXHOCTD,
oOpa3yrolue MWIHHIPUICCKON MOBEPXHOCTH, ITWIHH]IP, KOHHYECKas
MIOBEPXHOCTh, OOpa3yrolue KOHUYCCKONW TOBEPXHOCTH, KOHYC,
chepuueckasi MOBEPXHOCTh

6.2

Pacno3naBath Tena BpareHus (IUIUHIP, KOHYC, cdepa U map)

6.3

OOBACHATH CITOCOOBI MOJIYUYCHHU: TCJI BpalllICHUA

6.4

KHaCCI/I(I)I/ILII/IpOBaTB B3aMMHOC paCIIOJIOKCHUC C(i)CpBI U INIOCKOCTHU

6.5

Ol'IepI/IpOBaTB INOHATUAMMU.: HIB,pOBOﬁ CCI'MCHT, OCHOBaHHUC CCIMCHTA,
BBICOTA CCTMCHTA, HlapOBOﬁ CJ'IOfI, OCHOBAHHC IIApOBOTO CJIOA, BBICOTA
mapoBOro CJIo4, HIElpOBOﬁ CCKTOp

6.6

Brruncnsare oObeMBI U jiomaau HOBCpXHOCTCI;’I TCJI BpalllCHMHA,
TCOMCTPHUUICCKUX TCJI C IPUMCHCHUCM q)OpMyJ'I

6.7

OnepupoBaTh TOHATHSIMU: MHOTOTPAHHHUK, BIHUCAaHHBIA B cdepy
U OMHMCaHHBINA OKOJIO cepsl, chepa, BIUCAaHHAS B MHOTOTPAaHHUK WIIH
TEJIO BpaIllCHHUS

6.8

BBIYHMCIIATE  COOTHOIICHUS MKy IUIOMAAIMU  TOBEPXHOCTEH
1 00beMaMU ITOJOOHBIX TEN

6.9

N306paxkath uzyyaembie (GUTYpHI OT PYKU U C TPUMEHEHUEM MTPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB

6.10

BEIMOTHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB TPOCTHIX
00beMHBIX (PUTYp: BUJ CBEPXYy, COOKY, CHU3Y; CTPOUThH CEUEHHUS TEI
BpAIICHUS

6.11

W3BnekaTh, MHTEPNPETUPOBATH M MPEOOPa30BBHIBATH HH(POPMAILIUIO
0 IPOCTPAHCTBEHHBIX TEOMETPUIECKUX (DUTYpax, MPeCTaBICHHYIO Ha
YepTexKax U pUCYHKax

6.12

[IpumenaTh reOMETPUYECKUE bakTbI TSt peleHus
CTEPEOMETPUYECKUX 3aJ1a4, MPEANOJIAraroluX HECKOJIbKO IIaroB
pelIeHus, eclid yCIOBUSI IPUMEHEHUS 3a/1aHbl B SIBHOU (hopMme

6.13

OnepupoBaTh NOHSATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITOTHATE JMEHWCTBUS CIIOKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB
¥ YMHOYXEHHS BEKTOPA HA YK CIIO, OOBACHITH, KAKUMHU CBOMCTBAMH OHU
o0amaroT

6.15

[IprMeHATs TpaBWIIO ApaAJUIENENNIIEAA IIPU CIIOKEHUN BEKTOPOB




6.16

OnepupoBaTh NOHATUSAMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE,
BEKTOP, MOJIyJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA,
Yyrojl MeEXAYy BEKTOpPAMHM, CKaIsIpHOE IPOU3BENECHUE BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJITAHAPHBIE BEKTOPbI

6.17

HaxoauTe cyMMy BEKTOPOB U MPOU3BEICHUE BEKTOPA HA YKCIIO, YTOJI
MEXIYy BEKTOpaMH, CKaISIpHOE MPOU3BEICHHE, PACKIaAbIBATh BEKTOP
10 JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

33,I[aBaTB IIIOCKOCTH YPABHCHHUCM B HeKapTOBOﬁ CUCTCMC KOOpAWHAT

6.19

Pemats HpOCTGﬁIHHG TCOMCTPUYCCKUEC 3alail Ha TIPUMCHCHUC
BCKTOPHO-KOOPAUHATHOI'O METOAA

6.20

Pemate 3aa4u Ha J0Ka3aTCJIbCTBO MATCMATHYCCKUX OTHOIICHU M
U  HaXO0XIACHUC TCOMCTPHUYCCKUX BCJINWYUH TIIO o6pa3uaM nim
aJIrOpUTMaM, IMPpUMCHSA HU3BCCTHBIC MCTOAbI npun  pCIICHUU
CTaHAAaPTHBIX MATCMATHYCCKHUX 3a1a4

6.21

[IpuMeHATh NpOCTEHIINE NPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHMKAalIHOHHBIE CHCTEMBI TNPU PEUIEHUH CTEPEOMETPUUECKUX
3a1a4

6.22

HpI/IBOIII/ITB IMPUMEPBI MATCMATHYICCKHUX BaKOHOMepHOCTGﬁ B IIpUpOAC
" JKU3HHU, PACIIO3HABATH ITPOABJICHUC 3aKOHOB I'COMCTPHUHN B HCKYCCTBC

6.23

[IpuMeHATh TOJNIyYCHHBIC 3HAHUS HA TPAKTUKE: aHAIU3UPOBATH
peallbHbIC CUTYAIlUN U TPUMEHSATh M3YUYCHHBIC IMOHSATHS B IPOIECCE
MOMCKA PEIICHUsS MaTeMaTHYeCKh CHOpMyIHMpPOBaHHON MPOOIEMBI,
MOJICIMPOBATh ~ pealbHbIC CUTyalld Ha SI3bIKE T'COMETPHH,
UCCIIEJIOBATh  TOCTPOCHHBIE  MOJACIM  C  HCIOJh30BAHHEM
TCOMETPUYCCKUX TOHIATHA M TEOpEM, ammapara ajireOphl, periarh
NMPAKTUYECKUE 3a/1a4, CBSI3aHHBIE C HAXOXXJEHUEM IeéOMETPUUYECKHUX
BEJIMYUH

IIpoBepsiemble 3J1eMEHTHI COlePsKAHUSA

Kon [IpoBepsieMblli SIIEMEHT COJIEPKAHUS
1 Yucna u BBIYUCIICHUSA
1.1 Harypanbnsbie u nensie yncina. [Ipu3naku 1eamMoCcTH HEbIX YACell
1.2 Crenenp ¢ pallMOHAIbHBIM MTOKa3atesieM. CBOMCTBA CTENICHU
1.3 Jlorapudm uuncna. JlecaiTUUHbIE U HATYpalbHbIE JIOTapU(MbI
2 YpaBHEHHUS U1 HEPABEHCTBA




2.1 [IpeoGpazoBaHue BeIpaXEHUH, COAEPIKALUX JOrapruPpMbl
29 [IpeoGpa3zoBaHue BbIpaXKEHUH, COAEpXKAIIMX CTENEHU C pPalUOHAIbHBIM
' ITOKa3aTeENEM
2.3 IIprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 IToxa3aTenbHble ypaBHEHUs U HEPABEHCTBA
2.5 Jlorapumuyeckue ypaBHEHHs U HEPABEHCTBA
26 CucTembl IMHENHBIX YpaBHEHH. PenieHne NpuKIIaaHbIX 3a/1a4d ¢ TOMOIIbIO
' CHCTEMBI JIMHEWHBIX YPABHEHUU
2.7 CucTembl 1 COBOKYITHOCTH PAallMOHAIbHBIX YPABHEHUIN U HEPABEHCTB
[IpuMeHeHnEe  ypaBHEHHM, CUCTEM M  HEPABEHCTB K  PEUICHUIO
2.8 MaTeMaTUYEeCKUX 3a7a4 U 3a7a4 U3 Pa3IMUHbIX 00J1acTEel HAYKU U peasibHOU
KU3HU
3 OyHKIMK U rpaduKu
Oyukius. [lepuonuueckue @QyHkiuu. [IpoMexyTKM MOHOTOHHOCTH
3.1 ¢ynkuuu.  Makcumymbl U MUHUMYMBl  QyHkiuu.  HawuOonbiiee
U HauMEHbIIIee 3HaueHNe QYHKIIUU Ha TIPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U rpaUKu
33 [loka3arenbHas u jorapugmudeckas QyHKIIMHA, UX CBONCTBA U rpaduku
34 Hcnonb3oBanue rpadukoB GyHKIUN ISl pelIEHUs] YPABHEHUHN U TMHEHHBIX
’ cCUCTEM
Ucnonb3oBanue rpadukoB (QYHKIUH s HCCIEIOBAaHUS MPOIECCOB
3.5 U 3aBUCHMOCTEH, KOTOPbIE€ BO3HHMKAIOT IpPU PEIICHUH 3aJad U3 JPYTrux
y4eOHBIX IPEIMETOB U PEANIbHON KU3HU
+ Hauana Mmarematnueckoro ananusa
4.1 HenpepriBHbie pyHKITUU. MeTO MHTEPBAJIOB JIJIsl PEIICHUS HEPABEHCTB
49 [IpousBonnass ¢yHkuu. ['eomeTpudeckuii W (PU3HYECKUH  CMBICIT
) IIPOU3BOIHOU
43 [IpousBomHble  dneMeHTapHBIX  QyHKmmiA.  DopmMynsl  HAXOXKICHUS
' IPOU3BOAHON CYMMBI, TPOU3BEACHUS U YACTHOTO (PYHKIIMI
[IpumeneHnne MPOM3BOJHON K MCCIETOBaHHUIO (DYHKIIMIT Ha MOHOTOHHOCTH
4.4 U 3KcTpeMyMbl. HaxoxieHue HamOOJbIIEr0 W HAWMEHbBIIErO 3HA4YEeHUSs
(GyHKITMU Ha OTpE3Ke
IIpuMeHeHne TNPOM3BOAHOW ISl HAXOXKACHUSA HAWIYYIIETO PELICHHUS
4.5 B IIPUKJIAJIHBIX 3aJa4ax, I ONPENENICHUs] CKOPOCTH IMPOLECCA, 3aJaHHOTO

dbopmynoi uiu rpagukom




4.6

[lepBooOpa3znas. Tabauna nepBooOpa3HbIX

4.7

Wnterpan, ero reomeTpuyeckuid U (U3MYECKUl cMbICH. Bpiuncienue
uHrerpana no gopmyne Hetotona — Jleitbuuna

Teopust BEpOSITHOCTEN U CTATUCTUKA

5.1

YucioBple XapakTEpPUCTUKU  CIYYaWHBIX BEJIWYMH: MaTEMaTHYECKOE
0KUJIaHUE, JUCTIEPCHUS U CTAHIAPTHOE OTKIIOHEHUE. [Iprmepsl mpuMeHeHUst
MaTeMaTUYECKOr0 OXKHJAHHUSA, B TOM 4YHCJIE B 3ajJadyax U3 ITOBCECIHEBHOM
KU3HU. MaTeMaTuueckoe OXujaHue OWHApPHON CIIydalHOW BETUYWHBI.
MareMaTnyeckoe 0KHUIaHUE CYyMMBI CIIy4YaliHbIX BEJIMYMH. MaTemaTnueckoe
OXKHMJAaHWUE U  JUCIEPCUS  TCOMETPUUECKOTO UM  OWHOMHUAIBHOTO
pacupeneneHuin

5.2

3aKkoH OONBIIMX YHCEJI M €ro pojb B HayKe, MPUPOAEC U OOIIECTBE.
Br16opouHbIit MEeTO UCCIE0BAHUN
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[IpuMepbl HENpephIBHBIX CIy4YalHbIX BEJIWYMH. [IOHATHME O IUTOTHOCTH
pacnpeneneHus. 3anadyd, NMPUBOAAIIME K HOPMAJIbHOMY PACIPEICIICHHUIO.
[lonsiTHE O HOPMAIBHOM pacIpeAcICHUN

I'eomeTpust

6.1

Hunuaapuyeckas MOBEPXHOCT, oOpasytoiue [WIMHAPUIECKON
MOBEPXHOCTH, OCh HUIUHAPUYECKOU MoBepxHOcTU. Lunuuap: ocHoBaHuUA
1 OOKOBasi MOBEPXHOCTh, 00pasyroias U OCh, IJIOMIAlb OOKOBON M MOJHOU
OBEPXHOCTHU

6.2

Konnueckass mOBEpXHOCTh, OOpa3yrolre KOHUYECKOW IMOBEPXHOCTH, OCh
Y BEpIIMHA KOHUYECKOM MOBEPXHOCTH. KOHYC: OCHOBaHHME W BEpIIHMHA,
oOpazyrorias ¥ 0Ch, IJIOMIA/Ih OOKOBOW U MOJIHON MOBEPXHOCTH. Y CCUCHHBIM
KOHYC: 00pa3yoliue 1 BICOTa, OCHOBAHUS M OOKOBAs IIOBEPXHOCTH

6.3

Cdepa u map: meHTp, paauyc, TAaMeTp, IUIOMIAAb IMOBEPXHOCTH C(REpHl.
B3anmHOe pacronokeHue chepbl W IIOCKOCTH, KacaTelbHas IUIOCKOCTh
K cdepe, Turomaas chepol

6.4

N306pakeHne Ten BpalieHus Ha MIockocTr. Pa3BepTka MuinHIpa 1 KOHyca

6.5

KoMmOuHanuu Ten BpameHWs ©W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMHMCAaHHBIA OKOJIO cdepsrl, chepa, BIUCAHHAS B MHOTOTPAaHHUK, WIN TEJO
BpAaILCHUS

6.6

[Tonsitue 06 o6beme. OCHOBHBIE CBOMCTBa 00BeMOB Tell. Teopema 00 o0beme
MPSAMOYTOJIEHOTO TIapaJlJIeNieTuIe1a U cleacTBUs u3 Hee. O0beM IIHHIpA,
KoHyca. O0beM I1apa U MIoimaab chepsl




6.7

[TogoOnbie Tenma B mpocTtpaHcTBE. COOTHOIIEHUS MEXAY TMUIOMAIIMU
MOBEPXHOCTEHN, 00beMaMu MOAOOHBIX TEll

6.8

Ceuenuss nunuHApa (MAapauieNbHO W NEPHEHAMKYJISIPHO OCH), CEUEHHS
KOHyca (IapajuleIbHOE OCHOBAaHUIO U MPOXOJAIIEE 4Yepe3 BEPLIUHY),
CEYeHHMs I11apa

6.9

BekTop Ha tutockocTH 1 B ipocTpancTBe. CII0KEHHE U BEIYUTAHHE BEKTOPOB.
VYMHOKEHHE BEKTOopa Ha 4HCIO0. PasnokeHue BEKTOpa IO TpeM
HEKOMIUTaHAPHBIM BekTopam. [IpaBwio nmapasenenunena. Penienue 3anad,
CBSI3aHHBIX C IPUMEHEHUEM MPABUJI ICHCTBUI C BEKTOpaMHU

6.10

[IpsamoyronbHass cucTeMa KOOpPJAMHAT B TMpocTpaHcTBE. KoopauHatsl
BekTopa. [Ipocreitimue 3amaun B KOOpAMHATAX. YTOJ MEXKJY BEKTOPAMH.
CxansgpHoe Mpou3BeIeHUE BEKTOPOB. BhIuncCIeHNE YIIIOB MEXAY MPSIMBIMU
U TUI0CKOCTSIMU. KOOpIMHATHO-BEKTOPHBIM METOA MPHU  PELICHUU
reOMETPUUECKUX 3a7a4




IEPEYEHB (KOJIUPUKATOP) IPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMOBI CPEJTHEI'O OBIIIEI'O OBPA3SOBAHUS Y DJIEMEHTOB
COJIEP)KAHMS IIO MATEMATHUKE

JUis IpoBeeHUsT €AMHOTO TOCYIapCTBEHHOIO HK3aMEHa 110 MaTeMaTHKe (Jajiee —

EI'D 1no wmaremaTuke) HCHONB3YETCS TMepedyeHb (KoaudukaTop) MpoBEpIEMbIX

TpeOoBaHUN K

pe3yiabTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTENbHOM IMPOrpaMMBbl

cpenHero oOmiero oOpasoBaHUs U 3JeMEHTOB coxaepxanus. [lpu npoenenuun EI'D
o MareMaTtuke 0a30BOro YpoBHsS M3 nepeuHs (KoaudukaTopa) BbIOMpAIOTCS MO3UIIMH,

COOTBETCTBYIOLIME (efepanbHOl pabouedl mnporpamMMe mno MareMatuke (0a30BbIil

YPOBEHB)

IIpoBepsiembie Ha EI'D mo maTemaTnke TpeOOBaHUS K Pe3yJIbTATAM OCBOCHUS

OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMbI CpeIHero 001ero 0o0pa3zoBaHmsi

Kon
IPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiembie TpeOOBAHUS K PEIMETHBIM PE3yJIbTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeIbLHON MPOTrpaMMBbl CPETHETO OOIIIETO
00pa3zoBaHwMsI

1

Bnanenne meromaMu J0Ka3aTenbCTB, AJITOPUTMAMH PEUICHUS 3a]1ad,
yMeHre (OopMYyIHUPOBaTh M ONEPUPOBATH MOHITHUSIMHU: OITpEICIICHUE,
aKCMoMa, TeopeMa, CJICIICTBUE, CBOMCTBO, NMPHU3HAK, JOKA3aTEeIbCTBO,
paBHOCWJIBHBIE  (OPMYJTUPOBKH,  TPHUMEHATh  HX;  YMCHHE
dbopmynupoBaTh 00paTHOE W MPOTHBOIOJONKHOE YTBEPXKICHHE,
NPUBOAWTHh TIPUMEPHl W KOHTPIPUMEPHI, HCIIOIB30BATh METO]
MaTeMaTHICCKOM WHIYKIIAH; IPOBOJNTH JI0Ka3aTeIbHBIC
pacCy>KIeHusi TpU pEIIeHUH 3a7a4, OILEHUBATh JIOTHUECKYIO
NMPAaBWIBHOCTh PACCYXKJIEHUW; YMEHUE ONEPUPOBATH TMOHATUIMH:
MHOKECTBO, MOJAMHOXECTBO, OMEpaIlliy HaJ MHOKECTBAMH; YMEHHE
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar i ONUCAHUS
pEaNbHBIX MPOIIECCOB U SIBJICHUHN U MPU PELICHUU 3a/1a4, B TOM YHCIIE
U3 JPYruX y4eOHBIX MPEAMETOB; YMEHHUE ONEPHPOBATH MOHATHSIMU:
rpad, cBsi3HBIN Tpad, AepeBo, MHUKI, Tpad Ha TUIOCKOCTH; YMEHHE
3alaBaTh W OMUCHIBaTh rpadbl  Pa3IUYHBIMU  CIIOCOOAMU;
UCTIOJIb30BaTh rpadbl MPU PEIICHUH 33124

YMeHune onepupoBaTh MOHITUAMU: HATYPAIBHOE YUCIIO0, LIEIIOE YUCIIO,
CTENEHb C MLEJbIM IMOKa3aTeJeM, KOPEHb HATypalbHOW CTEICHH,
CTEIEHb C PAllMOHAIBHBIM MMOKA3aTEIEM, CTENIEHb C IEHCTBUTEIbHBIM
nokaszaTtesieMm, Jorapudm dYucia, CHHYC, KOCHHYC U TaHIEHC




IPOU3BOJIBHOI'O YHUCIA, OCTaTOK MO MOJIYJIO, pallMOHAIBHOE YHCIIO,
UppALMOHAIBHOE  YHUCJIO, MHOXKECTBA  HATypPaJbHBIX,  LEJBIX,
palMOHANIbHBIX, JACHCTBUTENBHBIX 4YHCEN; YMEHHE HCIOJb30BaTh
NPU3HAKU JIETUMOCTH, HAMMEHBIINI OOLIUI AeUTEIh U HAUMEHbLIEE
oO1ee kpaTHoe, anroput™ EBkina npu peuieHuu 3ajayd; 3HaKOMCTBO
C pa3IMYHBIMU TO3ULIUOHHBIMH CUCTEMAMU CUMCIEHUS; YMEHHE
BBIMIOJHATh BBIYMCIEHUE 3HAYEHUU U NMPeoOpa3oBaHMs BbIpAKEHUH
CO CTemeHsMH U Jjorapupmamu, npeoOpa3oBaHus JIPOoOHO-
palMOHAJIHBIX BBIPAKEHUN; YMEHHUE OIEpPUPOBATH MOHITHIMU:
NOCJIEIOBATENIbHOCTD, apu(pMeTHYEeCKas IPOrpeccusi, reoMeTpruuecKas
nporpeccusi, 0ECKOHEUHO YObIBaOIIasi TeOMETpUUEcKasi MpOrpeccus;
yMEHHE 3a7aBaTh IOCIEJOBATEIbHOCTH, B TOM YHUCJE C IMOMOIIbIO
PEKYpPpEHTHBIX  (opMylsl; yMEHHE ONepupoBaTh  MOHIATHIMU:
KOMIUIEKCHOE YHCJIO, CONPSIKEHHbIE KOMIUIEKCHBIE YHCa, MOAYJb
U apryMEeHT KOMIUJIEKCHOTO 4YHCla, (opMa 3amucu KOMILJIEKCHBIX
yucesn (reoMeTrpuyeckasi, TPUTOHOMETpUYECKass U anreOpanveckas);
YMETh MPOU3BOJUTH apU(PMETUUYECKHE NIEUCTBUS C KOMIUIEKCHBIMU
YHCJIaMH; TIPUBOJUTH MIPUMEPHI UCIIOJIH30BAHUSA KOMIUIEKCHBIX YHCEIT;
ONEpUPOBATh MOHATUAMU: MaTpula 2 X 2 u 3 x 3, onpenenurelib
MaTpPHUIIbl, TEOMETPUUECKUIN CMBICI OMPEICTUTENS

YMeHue oneprupoBaTh MOHATUSIMU: palliOHAIbHBIE, UPPAIlMOHATIBHBIC,
MOKa3aTelIbHbIE, CTETICHHBIE, JIoTapu(PMUIeCKHe, TPUTOHOMETPHUUIECKUE
YpaBHEHUS U HEPABEHCTBA, HUX CHUCTEMBbI; yYMEHHUE OIEPUPOBATH
MOHATUSIMU: TOXIECTBO, TOXJECTBEHHOE npeoOpa3oBaHue,
ypaBHEHUE, HEPABEHCTBO, CHUCTEMa YpPaBHEHUM U HEPABEHCTB,
PaBHOCUJIBHOCTh YpPaBHEHUW, HEPABEHCTB M CUCTEM; YMEHHUE pelIaTh
YpaBHEHUSA, HEPABEHCTBA W CHUCTEMBI C IIOMOIIBIO PAa3IUYHbBIX
MIPUEMOB; pelllaTh YPABHECHUS, HEPABEHCTBA Y CUCTEMBI C TAPAMETPOM;
MIPUMEHATh YpPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBbI ISl PEHICHUS
MaTeMaTUYeCKUX 3ajJad W 3aJad M3 Pa3IMYHBIX OO0JIacTel HayKu
Y PEATHbHOU KU3HU

YMeHue omnepupoBaTh MOHATUAMH: (DYHKIUSI, YETHOCTH (DYHKIIHH,
NEPUOJUIHOCTH ) YHKIIUH, OTPAHUYCHHOCTh QYHKIIMHA, MOHOTOHHOCTH
byHKIIMK, OSKCTpeMyM (GYHKIMH, HAWOOJbIIEE ¥ HAWMCHBIIEE
3HaueHus (QYHKIHM HA TPOMEXKYTKE, HENpepbiBHAS (DYHKIINS,
acuMnToThl rpaduka QyHKIUM, T[epBas M BTOopas MPOU3BOJHAS
GyHKIIMK, TEOMETpUYeCKHid M (U3UYECKUN CMBICT TPOU3BOIHOM,
nepBooOpa3Hasi, OMNpPENCICHHbIA HWHTErpaia; YMEHHE HaXOIUTh
acuMnToThl rpaduka (YHKIUU; YMEHUE BBIUHUCISITH MPOU3BOIHBIC
CYMMBI, IPOU3BEEHHUS, YACTHOTO U KOMIIO3UIIUU () YHKIINI, HAXOAUTh




ypaBHEHHE KacaTeJlbHOW K Tpaduky (yHKUHHU; YMEHUE HAXOIHUTh
IPOU3BOJIHBIE 3JEMEHTapHbIX (YHKIMI; yMEHHE HCIOJIb30BATh
IPOU3BOJIHYIO U1 UCCIAEAOBAHMS (DYHKLMMI, HAXOIUTh HAUOOJBIINE
U HauMEHBIINE 3HAYeHUs] QYHKUUN; CTPOUTh IPaQUKU MHOTOUICHOB
C MCMOJIB30BaHUEM allllapaTa MaTeMAaTHUYECKOr0 aHalin3a; MPUMEHSTh
OPOM3BOJHYIO  JUIS  HAXOXKACHHUS  HAWIy4dllero  peuieHus
B MPUKIAOHBIX, B TOM YHCIE€ COIMAIbHO-DKOHOMHYECKUX
U (GU3MYECKUX 3a7aydax; HaxXOJWUTh IUIOMAAM U 00beMbl (QUryp
C TIOMOUIBI0 HWHTErpaja; NPUBOJAUTH MPUMEPhl MATEMATHYECKOTO
MOJIETMPOBAHMSI C TOMOIIbIO AU hepeHnaIbHbIX YPAaBHEHHM

YMeHue omnepupoBaTh MOHATUSAMU: Tpaduk GyHKUMH, OOpaTHas
GyHKIMSA, KOMIO3UIUSA PYHKIMHI, THHEeHas QyHKUIMS, KBapaTUUHAS
¢yHKIMSA,  pauMoHanbHas ~ (QYHKIMS,  cTeneHHas  (QyHKUUSA,
TpUrOHOMETpUYecKre (GYHKIMU, OOpaTHbIE TPUTOHOMETPUUYECKUE
GbyHKIIMK, MOKa3aTeiabHas W Jjorapupmuyeckas (QyHKIMH; yMEHUE
CTPOUTH IpaUKN U3yYEHHBIX (PYHKIIHM, BBIIOIHATH MpeoOpa3oBaHUs
rpadukoB QYHKIIMI, UCTIOJIB30BATh I'PAPUKHU IJIs1 U3yUEHUS POIIECCOB
Y 3aBUCUMOCTEH, IPU PELIeHUH 3a/1a4 U3 IPYTUX YUEOHbIX IPEIMETOB
U 3aJa4 U3 peajbHOM XU3HU; BbIpaxkaTb (OpMyJaMU 3aBUCHMOCTH
MEXJly BEJIMYMHAMH; HCIOJIb30BaTh CBOWCTBA U Ipa@uKu (YHKIMIM
JUIsl pelleHUs YpaBHEHUM, HEPAaBEHCTB M 3a1a4 C IapaMeTpaMu,;
n300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH MHOYKECTBA PELICHUM
YPaBHEHUMN, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aa4ll Pa3HbIX TUIIOB (B TOM YHCIIE HA
MPOLIEHTHI, JOJU U YaCTH, HA JIBIXKEHUE, paboTy, CTOMMOCTh TOBapOB
W YCIYyr, HaJOTH, 3aJa4d W3 O00JIaCTH YIpaBICHUS JIMYHBIMU
U CeMEWHbIMU (HMHAHCAMH); COCTABISATH BBIPAKECHHS, YpPaBHEHUS,
HEPAaBEHCTBA W MX CHUCTEMBl IO YCIOBHUIO 33/Ja4M, HCCIIEI0BATh
MOJIYYCHHOE PEIICHUE W OIICHUBATh MPaBIOMOJ00HOCTh PE3YNIbTATOB;
YMEHHE MOJEIUPOBATH PEAIBHBIE CUTYAIlMHA HA S3bIKE MAaTEMaTUKWU;
COCTaBJISITh BBIPAXKECHUSI, YPAaBHCHHMS, HEPABEHCTBA U HX CHUCTEMBI
II0 yCJIOBHUIO  3aJayd, MCCIEA0BATh IOCTPOCHHBIE  MOJEIHU
C WCHOJB30BAaHMEM  ammapata  aireOpbl, WHTEPIPETUPOBATH
MIOJTyYE€HHBIN pe3yJIbTaT

YMeHue onepupoBaTh MOHATUSMU: CpeaHee apudmeTuyeckoe,
MeMaHa, HanboJbIlIee M HAaMMEHBIIIee 3HAYCHIS, pPa3Max, TUCIIePCus,
CTaHJAPTHOE OTKJIOHEHHE YMCIIOBOIO HAaOOpa; yMEHUE HW3BJIEKATh,
UHTEpPOpPETUpOBaTh MH(GOpPMALIUIO, MPEJICTABICHHYI0 B TalJuIax,
HAa JaMarpaMmmax, rpadukax, OTpakaroUlyl0 CBONCTBA pealbHbIX
IPOLIECCOB U SABJICHUMN; MPEACTaBIATh HH(OPMALUIO C MOMOIIBIO




TaOJIULl U JTMarpaMM; UCCIIEI0BAaTh CTaTUCTUYECKUE JaHHBIE, B TOM
Yyluclie C MPUMEHEHHEM TIpadUuecKUX METOJO0B U 3IIEKTPOHHBIX
CpeICcTB; TpaUUeCKH MCCIEAOBAaTh COBMECTHBIE HAOIIOACHMUS
C IIOMOILBIO JUarpaMM pacCEeUBaHUs U JIMHEMHON PErpeccuu

YMeHue OIepupoBaTh NOHATUSAMM: CIYyYaWHBIA ONBIT U CIIyYalHOE
cOOBITHE, BEPOSTHOCTb CIYyYalHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSTHOCTh C MCHOJb30BAHUEM TpapuecKUX METOJO0B; MPUMEHATh
(GOpMyIIBI CIIOKEHUS U YMHOXKEHHSI BEPOATHOCTEH, (POPMYITy MOJHOMN
BEpOATHOCTH, ¢opMmyny bepHymin, KoMOuWHaTOpHble  (AKTHI
U (OpMyJIbl; OLICHMBATh BEPOSITHOCTH PEANbHBIX COOBITHIA; yMEHHE
ONEpUPOBaTh IIOHATHSAMM: CIIy4alHass BEJIWYWHA, PACHPEICIICHUE
BEPOSATHOCTEH, MaTeMaTH4ECKOe O’KUJAHHUE, JUACTIEPCUS
U CTaHJApTHOE OTKJIOHEHUE CIIy4allHOM BEIWYUHBI, (DYHKIIMU
pacrpeneneHus Y INIOTHOCTH PAaBHOMEPHOIO, II0KA3aTEIbHOIO
U HOPMAJIBHOIO PAaCHpPENCIICHUN; YMEHUE HCIIOIb30BaTh CBOMCTBA
U3YUYCHHBIX pACHOPEACICHUN Ul peLIeHUs 3a1ad; 3HAaKOMCTBO
C TOHATUSMHU: 3aKOH OOJBIIMX 4YHCEN, METOAbl BbIOOPOYHBIX
UCCIIEOBAaHNN; YMEHHE IPUBOJIUTH IPUMEPHI IPOSABICHUSA 3aKOHA
OOJIBIINX YHUCET B MPUPOIHBIX U OOLECTBEHHBIX SIBJICHUSX; YMEHUE
OIIEpUPOBATH  IOHATUAMU: COYETAHUE, IIEPECTAHOBKA, YHUCIIO
COUYETAaHMUH, YHUCIO TEpPecTaHoBOK; OuHOM HploTOHA; yMmeHHe
OPUMEHATh KOMOMHATOpHBbIE (DAKTBI M PACCYKIEHUS A pPELICHUS
3aJla4; OLCHUBAThb BEPOATHOCTH pEAIbHBIX COOBITUH; COCTaBIAThH
BEPOSITHOCTHYIO MOJIENIb U UHTEPIIPETUPOBATD [OJIYYEHHBIN PE3YIbTAT

YMeHue ornepupoBaTh IMOHATHUSMHU: TOYKa, IpsAMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YIrja, IUIOCKUWA YroJl,
JNBYIPaHHBIA yTOJI, TPEXTPAHHBIM YIOJl, CKPELIUBAIOIIUECS MPSAMBIE,
NapaJuIEIbHOCTh U MEPHEHANUKYIISIPHOCTD MPAMBIX U INIOCKOCTEH, YroJl
MEXKY MPSAMBIMH, YTOJ MEXAY NMPSIMOU U ITIOCKOCTBIO, YTOJd MEXIY
IUIOCKOCTSIMH, PAaCCTOSIHUE OT TOYKH J0 IUIOCKOCTH, PAaCCTOSHHE
MEXKIY MNOPSIMBIMH, PACCTOSAHUE MEXIAY IUIOCKOCTSMH; YMEHUE
UCIIOJIb30BaTh MPHU PEIICHWU 3a7a4 W3y4YeHHbIE (PAKThl U TEOPEMBI
IJIAHUMETPUU; YMEHUE OLICHUBATh pa3Mepbl 00bEKTOB OKPYKaIOIIEr0
MHpA;  CTPOUTh  MATEMATUYECKHUE  MOAEIM C  MOMOIIBIO
F€OMETPUYECKUX IMOHATUM W BEIIMYMH, PELIATh CBSI3aHHBICE C HHUMU
MIPAKTUYECKUE 3a0aU
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YMeHue onepupoBaTh NOHATUAMU: IIIOIAb PUTYPBI, 00BEM QUTYDHI,
MHOTOTPaHHUK, TPABUIIbHBIII MHOTOTPAaHHUK, CEYEHE MHOTOTPaHHHKA,
Ky0, mapajuielienunes, npu3Ma, nupamuja, Gurypa U HOBEPXHOCTD
BpalleHus, [WINHAP, KOHYC, map, chepa, miomaab chepsl, iomaib




HNOBEPXHOCTH MUpPaMUAbl, NPU3MbI, KOHYCa, HWIMHIpA, 00bEM KyOa,
IPSAMOYTOJIBHOTO NapaJuIeNIECNNAIENd, TIMPAMUIBI, IPU3MBI, [IWJIAH]PA,
KOHYCa, 11apa, pa3BepTKa IOBEPXHOCTHU, CEYEHUSI KOHYCA U LUJIMH]IPA,
napajieJIbHble OCH WJIM OCHOBAHHUIO, CEYEHWE IIapa, IUIOCKOCTb,
Kacaromascsi cepbl, TWIMHIPA, KOHYCAa; YMEHHE CTPOUTh CEUEHUE
MHOT'OI'paHHHKA, U300paxkaTb MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
BPAILIEHUS, UX CEYEHHs], B TOM YHCJIE C TIOMOIIBIO JIEKTPOHHBIX CPE/ACTB;
YMEHHUE MMPUMEHATH CBOMCTBA T€OMETPUUECKUX (DUTYP, CAMOCTOATENBHO
(bopMyIHpOBATH OIPENIENEeHUs U3y4aeMbIX (PUTYp, BBIABUTATh TUTIOTE3bI
O CBOMCTBaX M IMpPU3HAKAX F€OMETPUUECKUX PUTYDP, 0OOCHOBBIBATH WU
OMpoBepratb HX; YMEHUE MPOBOAUTH Kiaccudukanmuoo Quryp
10 Pa3JIMYHbIM MPU3HAKAM, BBITIOIHATH HEOOXOAUMBIE JTOTIOTHUTEIbHBIE
OCTPOEHUS

11

YMeHue OomnepupoBaTh TOHATHSIMH: JBWKCHHE B IPOCTPAHCTBE,
napaiyIeIbHBINA MIEPEHOC, CHMMETPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHWE TMOM00HsS, IMOJO00HBIE (UTYpPHI; YMEHHE
pacrno3HaBaTh paBHbBIC U TIOJIOOHBIC (PUTYPHI, B TOM YHCJIE B IPUPOJIC,
UCKYCCTBE, apXUTEKTYypE; UCIIOIH30BATh T€OMETPUUYECKUE OTHOIICHUS
IpU PEIIeHUU 3aJa4; HaXOJUTh T€OMETPUUECKHE BETUUYHHBI (JIJIMHA,
yroJ, IUIoNiaab, 00bEeM) MPHU PEIICHUH 3a/Jad U3 JAPYTUX Y4eOHBIX
OpeIMETOB W M3  pealbHOM  JKU3HU; YMEHHE  BBIYUCISTH
reOMETPUYECKUE BEJIMYUHBI (JJIMHA, YTOJI, TUIONIalb, 00beM, IIIOIIA b
MOBEPXHOCTH), UCIONB3Yysd M3ydeHHbIe (OPMYIbl U METOJABI, B TOM
quclie: IUIOMAAb TOBEPXHOCTH TMHPAMHIBI, TPU3MBI, KOHYCA,
MWIMHApa, IUIomanb cdepbl; 00beM KyOa, MNPSIMOYTOJIBHOTO
napajiesienureia, TupaMuabl, TPU3Mbl, MWINHAPA, KOHYyca, MIapa;
yMEHHE HaXOAUTh OTHOIICHHE 00bEMOB MOJ00HBIX PUTYp

12

YMeHue omnepupoBaTh MOHATUSMHU: MPSIMOYIOJIbHAsE CUCTEMA
KOOpPJHMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPJIUHATHI BEKTOPa, CyMMa
BEKTOpPOB, MPOM3BEACHUE BEKTOpa HA YHCIO, Pa3I0KEHUE BEKTOpa
1o 6a3ucy, CKaIIpHOE MPOU3BEICHNE, BEKTOPHOE MPOU3BEICHHE, YTO
MEXKITY BEKTOpaMHU; yMEHUE WCIOJIb30BATh BEKTOPHBIN
Y KOOPJIMHATHBIA METOJ I PEIICHUSI TEOMETPUUECKUX 3a]1a4 U 33724
JIPYTHX Y9eOHBIX MTPEAMETOB

13

YMenue BbIOMpaTh NOAXOASIIMM METOJ [JIsl pPElIeHUs 3aJayu;
MIOHMMAaHWE 3HAYUMOCTM MATEMATUKU B W3YYEHUHU MPUPOIHBIX
U OOIIECTBEHHBIX MPOILIECCOB U SIBJICHUN; yMEHUE pPACHO3HABAaTh
MIPOSIBJICHUE 3aKOHOB MATEMATUKH B UCKYCCTBE, YMEHHE NMPUBOIUTH
IPUMEPBl MATEMATHYECKUX OTKPBITUM POCCUHUCKOW W MHUPOBOU
MAaTeMaTHYECKON HAYKHU




IlepedeHb 3j1eMEHTOB coep KaHus, NpoBepsaeMbIXx HA EI'D mo maremaTuke

Kon [IpoBepsieMblii 2JIEMEHT COACPKAHUA
| Yuca u BBIYUCICHUSA
1.1 Harypanbnsie u nensie yncina. [IpusHaky 1eauMoCTH HEIbIX YUCell
1.2 Pannonansabie yncna. OObBIKHOBEHHBIE U JI€CSITUYHBIE APOOH, MPOLIEHTHI,
OeCKOHEUHbIE IEPUOIUYECKUE APOOH
1.3 Apudmernueckuii KOpPEHb HaTypajabHOU CTEIICHU. JevicTBus
c apuPMETHUYECKUMU KOPHSIMHU HaTypalbHOU CTENEeHU
1.4 Crenens ¢ nenbiM nokazareneM. CTENeHb ¢ palMOHAIbHBIM MTOKa3aTEIEM.
CBoiicTBa CcTENEHU
1.5 CuHycC, KOCHHYC M TAHT€HC YHUCIOBOI0 ApryMeHTa. ApKCUHYC, ApKKOCUHYC,
ApPKTAHI€HC YUCJIOBOTO apryMeHTa
1.6 | Jlorapudm uncna. JleciTHUHbIC U HATypaIbHbIE JTOTaPUPMBbI
1.7 JeiicTBuTeNbHBIC YKCTa. ApU(METUYECKHIE OTNEepaIu C AEHUCTBUTEIbHBIMU
yuciamu. [IpubnukeHHbIE BBIYMCIICHUS, MpaBUJIa OKPYTJICHHS, MPUKHUIKA
Y OIIEHKA pe3yJIbTaTa BbIYUCICHUM
1.8 [TpeobpazoBaHue BHIPAKEHUIA
1.9 KowmrekcHele uncna
2 YpaBHEHHUs U HEPABEHCTBA
2.1 [ensie 1 APpOOHO-pAIMOHATBHBIC YPAaBHCHHUS
2.2 HppannonanbHble ypaBHEHUS
2.3 TpuroHomeTpuyecKue ypaBHCHUS
24 [TokazaTenbHble U JOrapuPMUIECKUE YPABHCHHUS
2.5 Lenpie u ;pOOHO-palMOHATBHBIC HEPABEHCTBA
2.6 HppanmonanbHbie HEPABEHCTBA
2.7 [Toka3zaTenbHble U JorapuPMUIECKIE HEPABCHCTBA
2.8 TpuroHomeTpruiecKrue HEpaBEeHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHUI 1 HEPABEHCTB
2.10 | YpaBHEeHMS, HEpABEHCTBA U CUCTEMBI C TapaMeTpaMHu
2.11 | Marpuua cuctemsbl IUHENHBIX YpaBHEHUN. ONIpeaeanTeb MATPUILIbI
3 OyHKUMK U rpaduKu




3.1 OyHKIMA, crnocodbl 3ananud (yHkuuu. ['padux ¢ysknuu. Bzanmno
oOpatHble (yHkuuu. YetHsle um HedeTHble ¢GyHKUuU. Ilepuogunyeckue
byHKIUHA

3.2 O6nactp onpeneneHuss ¥ MHOKeCTBO 3HaueHu pynkuuu. Hynmu dyHkumm.
[IpoMexxyTkH 3HAKONOCTOSHCTBA. [IpOMEXKYTKM MOHOTOHHOCTHU (PYHKITUU.
MakcumMyMbl U MUHUMYMBbl (yHkuuu. HauOomnbpliee U HaumeHbliee
3HaueHue (PYHKIMHU HAa IPOMEXKYTKE

3.3 CrenenHas (pyHKIUS ¢ HATypalIbHBIM M LIENBIM MOKa3aTeneM. Ee cBolicTBa
u rpaduk. CBoicTBa U rpadUK KOPHS N-0il CTeNeHH

3.4 | TpuronomeTpuuyeckue GyHKIINH, UX CBOMCTBA U TpaduKu

3.5 [loka3arenbHas u jorapu@muyeckas GyHKIIMH, UX CBONCTBA U rpaduKu

3.6 Touku pazpbiBa. AcuMNTOTH TpadukoB QyHkiui. CBONCTBA (PYHKIIUH,
HENPEPBHIBHBIX HA OTPE3Ke

3.7  |IlocnenoBarenbHOCTH, CIOCOOBI 3a/IaHUS TIOCEA0BATEIHLHOCTEN

3.8 Apudmernyeckas U reoMeTrpuueckas nporpeccuu. Dopmyna CIOXKHBIX
IPOLIEHTOB

4 Hauana maTemaTHueckoro aHaiausa

4.1 [IpousBoanas ¢pyHkuu. [Ipon3BoaHbIe 3IEMEHTAPHBIX QYHKIMN

4.2 [IpuMeHeHHE MPOM3BOAHON K MCCIICIOBaHUIO (YHKIIMH HAa MOHOTOHHOCTH
U 3KcTpemMyMbl. HaxoxaeHue HamOONbIIEr0o M HAUMEHBUIETO 3HAYCHUs
GbyHKIMM Ha OTpe3Ke

4.3 [TepBooOpa3znas. MuTerpan

5 MHoecTBa U JIOTHKA
5.1 MHo»xecTBO, onepaly HaJ MHOKecTBaMHU. J(narpamMmmsl Ditnepa — Benna
5.2 Jloruka

6 BeposiTHOCTH U cTaTHUCTHKA

6.1 OnwucarenbHas CTAaTUCTHKA

6.2 BepostHoCcTh

6.3 Kom6unatoprka

7 I'eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE




7.3 MHoOrorpaHHuKu

7.4 | Tena u NOBEpXHOCTU BpALLIEHUS

1.5 KoopaunaTel 1 BEKTOpBI

IIpn peanuszanmm 1OporpaMmbl  BO3MOXKHO — HCIIOJIB30BAaHUE  CIEAYIOIIUX  AJIEKTPOHHBIX
00pa3oBaTeNIbHBIX pecypcoB (B cooTBeTcTBUU ¢ [Ipmkazom Munnpocsemienusi Poccuu ot 23.07.2025
Ne 551 "OO6 yrBepxkaeHuu (eaepadbHOTO TEPeYHsS SJICKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB,
AOMYIICHHBIX K MCIIOJB30BAHHUIO IIPpU pCajiu3allii HMCIOMUX TOCYAAPCTBCHHYIO aKKPECAUTAUIO
00pa3zoBaTeNbHBIX MPOrpaMM HayaJlbHOTO OOIIEro, OCHOBHOTO OOIIETr0, CpeaHero ooOIero
obpazoBanus"):

IlepeueHsb 3JIeKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB (qajiee - JOP), 1onmymieHHBIX K HCIOJb30BAHMIO IIPU peain3aliu
00s13aTe/IbHON YacTH 00111e00pa30BaTe/IbHOI IPOrPaMMBbI CpPe/IHEro 06111ero 00pa3oBaHus

HanmeHnoBanmne KpaTtkoe onmcanme 3JIeKTPOHHOT 0 IIpaBoodnanaresn Kanace, nost
3JIEKTPOHHOT 0 00pa30BaTeILHOTO pecypca (BKJII0YAst 3JIEKTPOHHOT 0 KOTOPOTo
00pa3oBaTeILHOTO CTPYKTYPY, peAMeTHOE CoAepKaHue H 00pa30BaTeILHOTO pecypca pa3pa6oTaH
pecypca, MeTaJaHHbIE, O3BOJISIONINE OTHO3HAYHO (HamMeHoBaHMe 3JIEKTPOHHBI
COCTABUTEJIb HIeHTHQUIITPOBATH 3JIEKTPOHHBI I HOPUIHYECKOT0 JTHIIA JTH00 00pa3oBaTeIbHBII
(cocTaBUTEIH) o0pa3oBaTe/bHBIN pecypc) damuiiusi, UM, 0TYECTBO pecypc
3JIEKTPOHHOI' 0 (mpu HATHYMH) PU3ZHYECKOTO
00pa30BaTeILHOTO JINa, KOTOPOMY B
pecypca YCTAHOBJIEHHOM
3aKOHOAATEJIbCTBOM

Poccuiickoii ®@egepauun
NopsiAKe MPUHALIEKUT
HCKJIIOYHTEJIbHOE TPABO HA
3JIEKTPOHHbIH
o0pa3oBaTe/bHbIIi pecypc)

30P: "Anrebpa. 10 VYueOnblii  onmaiiH-kypc s 10 kmacca, | OOO "SKnacce" 10
Kacc” BKJIIOYAIOIMIMI ~ TEOpeTWYeCKHe  MaTepHalbl,
3aJaHNS M TECTBI C aBTOMAaTUYECKON NIPOBEPKOU
NPaBWIBHOTO OTBETa A BCEX Da3zelioB
(denepanpHOil paboueil MporpaMMsbl.  3aaHus
HaIpaBJIeHbI Ha (dopmupoBaHue
MH(OPMAIMOHHBIX KOMIIETEHIUH H 0a30BBIX
3HaHUW B OCHOBHOH o00JacTd oOydeHus, a
TaK)K€ B CMEXKHBIX O00JIACTSAX; CIIOCOOHOCTH K
aHAIN3y W CHUHTE3Y, CIIOCOOHOCTU K PEIICHHUIO
3aja4, mpoOieM, K NPUMEHEHUIO 3HAaHWH Ha
npaktuke. OCOOCHHOCTh 3aJaHUN 3aKIIF0YAETCS
B HANM4YMM  TeHepauud,  MO3BOJAIOMINX
00pamaTbes K yHpaKHEHHSM HEOTHOKPATHO, a
Takke B HAIMYAKA MOAPOOHOr0 OOBSCHEHUS
penieHns

30P: "Anrebpa. 11 Y4uebHprii ommaiH-kypc mms 11 kmacca, | OOO "SAKmacc" 11
kiacc"” BKIIFOYAIOIIHN  TEOPETHYECKHE  MAaTepPHallbl,
3aJaHUS ¥ TECThI C aBTOMATUUECKON MPOBEPKOM
MPaBWIBHOTO OTBETa [T BCEX pa3JielioB
(denepanpHONt paboueil TporpaMMbL  3amaHUSL
HaIpaBJICHBI Ha ¢opMupoBanue
WHPOPMANMOHHBIX KOMITETCHIIMH M 0a30BBIX
3HaHMH B OCHOBHOM o00JacT# oOydeHus, a
TaKKe B CMEXHBIX O00JACTIX; CIIOCOOHOCTH K
aHaJM3y U CHHTE3Y, CIIOCOOHOCTH K PEIICHUIO
3a1a4d, MpoOsieM, K TNPUMEHEHWIO 3HAHUM Ha
npakTike. OCOOCHHOCTh 3a/1aHHi 3aKITI0YaeTCs
B HAJWYMM  TEHepauui,  TO3BOJISIOMINX




o0pamaTecs K ynpa)XHEHUSIM HEOJHOKPATHO, a
TaKKEe B HAIUYUU TOAPOOHOr0 OOBICHEHUS
pelieHust

D0P: "T'eomerpus.
10 kmacc"

VYueOHblii oHnaiiH-kypc s 10 kiacca,
BKJIOYAIOIINKA  TEOPETHYCCKUE  MAaTepHalbl,
3aJlaHus ¥ TECTHI C aBTOMATUYECKOI MPOBEPKOH
MPaBWILHOTO OTBETa JUISi BCEX pasJielioB
(denepanpHON paboueil TpPOrpaMMBL  3aJaHUsL
HaIpaBJICHBI Ha ¢dbopmupoBanue
HHOOPMAIIMOHHBIX KOMIETCHIMH U 6a30BbIX
3HAHUH B OCHOBHOW oOnacTi oOydyeHHs, a
TaKke B CMEKHBIX 00JACTSIX; CIIOCOOHOCTH K
aHaJM3y U CHHTE3Y, CIIOCOOHOCTH K PEIICHUIO
3ama4, npoOsieM, K NPUMEHEHWIO 3HAHUH Ha
npakTuke. OCOOCHHOCTD 3aJlaHuil 3aKIII0YaeTCs!
B HQIMYMM  TEHepauuid,  IO3BOJISIOIINX
o0palarbesl K ynpaKHeHHSIM HEOIAHOKPATHO, a
TaKke B HAJIMYUK TOAPOOHOrO OOBSCHEHHS
peneHust

000 "AKmnacc"

10

O0P: "T'eomerpus.
11 xmacc"

VYueOHblli  oHnaiiH-kypc s 11 kiacca,
BKJIFOUAIONIMI  TEOpPETHYECKHE  MaTepUaIbL,
3aJaHHS U TECTbI C aBTOMAaTUYECKOM NIPOBEPKOIL
NpaBWIBHOTO OTBETa ISl BCEX Pa3JIelioB
(denepanpHON paboueil mporpaMMbl. 3afaHus
HaIlpaBJICHbI Ha (dhopmupoBaHue
UH(POPMAIMOHHBIX KOMITCTCHIIMH M 0a30BBIX
3HaHMHI B OCHOBHOH 00jactd oOydeHus, a
TaKKe B CMEKHBIX 00JACTSIX; CIIOCOOHOCTH K
aHAIN3y U CHUHTE3Y, CIIOCOOHOCTH K PELICHUIO
3aja4, mpoOieM, K NPUMEHEHUIO 3HAaHWH Ha
npaxtuke. OcOOEHHOCT 3aJaHMI 3aKII0YaeTcs
B HaJIM4YUM  TeHepaluii,  IMO3BOJIAIONIINX
o0paIaThesl K yHpaKHEHUSAM HEOZHOKPATHO, a
TaKke B HAJIMYUK TOAPOOHOrO OOBSCHEHHS
peLIeHns

000 "AKnacc"

11

MaremaTuka

Matematuka. 10-11 xmacc. VYriyOneHHBIH
ypoBeHb. 10 Mmomymeil.

OI'BHY «HHCTUTYT
COIePIKAHMS U METOIOB
o0yuenus umenu B. C.
JICAHEBAY

10-11

Tpenaxep "Ob6nako
3HaHHUI".
MaremaTtuka. 10
KJ1ace

Tpenaxep "O6nako 3nanmii". Matematuka. 10
xinace, OO0 "dusuxon Jlad"

00O "®wuzuxoH JIad"

10

Tpenaxep "Obnaxo
3HAHUK".
Marematuka. 11
KJ1acc

Tpenaxep "OOnako 3Hanuit". Matematnka. 11
knace, OO0 "dusukon JIad"

00O "®wuzuxoH JIad"

11

MaremaTuka.
Anrebpa u Hadana
MaTEMaTHIeCcKOro
aHaJm3a.
HNHTepakTuBHBIE
3amanns. 10 xiace

20P c WHTEPAKTHUBHBIMA 3aaHAAMU
pa3paboTaH U1 UCHONB30BAHUS B YPOUHOH H
BHEYPOUHOH  JEATEIBHOCTH B KadecTBe
BCIIOMOTaTeIbHBIX MaTepHaoB. Kypc
COJCP)KUT TOJHBIA TepevyeHb OO0yJaIoIUX
MaTepUajoB  JUIi  OCBOSHUS  NPOTrPaMMEI
0a30BOro YpOBHA II0 MaTeMaTHKe Kypca
anreOpbl M Hayajla MaTeMaTHYEeCKOTO aHaIH3a
10-ro xiacca. DOP npenHa3zHaueH A7 TOMOIIH
B peanuzanuu 00s13aTeTBHOM 4acTh
0011e00pa3oBaTeNbHON MTPOrpaMMBbl

00O "Ckaenr"

10

MaremaTuka.
Anrebpa u Havasa
MaTeMaTHIecKoro
aHaJm3a.
WHTepakTHBHBIE

50P c MHTEPAKTHUBHBIMA 3aJaHUSAMU
pa3pabotaH Jisl WCMOJIBb30BAHKS B YPOYHOH U
BHEYPOYHOM  JEATEIBHOCTH B  KauyeCTBE
BCIIOMOTaTeNbHBIX MaTepHAIOB. Kypc
COJIEPXKHUT TOJHBIM MepedeHb O00Y4aroIux

00O "Ckaenr"

11




3aganus. 11 ximace

MaTepHaloB  JUII  OCBOGHHS  IPOrpaMMBbI
06a30BOro ypoBHS II0 MaTeMaTHKE Kypca
anreOpsl ¥ Hadala MaTeMaTH4ecKOrO aHaIHn3a
11-ro xnacca. OOP npenna3zHaueH A1 MOMOIIHU
B peanuzanun 00s13aTeNBEHOM YacTH
0011e00pa30BaTENbHOM TPOrpaMMBbl

MaremaTuka.
I'eomerpus.
HuTepakTUBHBIC
3ananus. 10 kimace

20P C HUHTEPAKTUBHBIMU 3aJaHUSIMHA
pa3paboTaH AJIsl MCHOJIB30BaHUS B YpPOUHOH M
BHEYPOYHOH  JEATEIBHOCTH B  KayecTBe
BCIIOMOTaTEIbHBIX MaTepHaoB. Kypce
COAEPXHUT TIONHBIM MepeueHb O00YYaroIIuX
MaTepHaloB  JUII  OCBOGHHS  IPOrpamMMBbI
0a30BOro ypoBHS II0 MaTeMaTHKe Kypca
reomerpun 10-ro kiacca. DOP npennazHaueH
JUIL TIOMOIIM B peayu3aluu  00s3aTesbHON
YyacTH 0011e00pa3oBaTeNbHON MPOrpaMMBbl

000 "Cxkaenr"

10

MaremaTtuka.
I'eometpus.
HHuTepakTUBHBIC
3ananus. 11 kimace

20P C HUHTEPaKTUBHBIMU 3aJaHUSIMHA
pa3paboTaH Ui UCHOJIb30BAHUS B YPOUHOH U
BHEYPOUHOW  JIGATENPHOCTH B  Ka4yecTBe
BCIIOMOTATEBHBIX MaTepHaoB. Kypce
COAEPXKHUT TIONHBI MepeueHb O00YdYaroIInuX
MaTepuanoB Ui OCBOCHHS  MPOrPaMMBI
0a30BOro ypoBHS II0 MaTeMaTHKe Kypca
reomerpun 11-ro xmacca. DOP mnpenHazHaueH
JUIS TIOMOIIM B pealu3alui  005S3aTeIbHON
YyacTH 0011e00pa3oBaTeNbHON MPOrpaMMBbI

000 "Cxkaenr"

11

Marematuka.
BepositHOCTE M
CTaTHCTHKA.
HHrepaxkTuBHBIE
3amanus. 10-11
KJIacChl

20P C WHTEPAKTUBHBIMHU 3aJaHUSIMHA
pa3paboTaH AJisl MCHOJIB30BAaHUS B YPOUHOH U
BHEYPOUHOW  JIESITENBHOCTH B KadyecTBe
BCIIOMOTIaTeNIbHBIX MaTepHaJIOB. Kypce
COACPXHUT TIONHBI MepeueHb O00YdaroIInuX
MaTepualioB  JJIsl  OCBOGHHS  IPOrPaMMBI
0a30BOro ypoOBHs Kypca BEpOSTHOCTb U
cratuctuka it 10-11-p1x  kmaccoB. DOP
npenHa3HayeH sl TIOMOLIM B peau3aliiu
00s13aTenbHOM  YacTH  001e00pa3oBaTeIbHON
MIPOrpamMMBbl

00O "Ckaenr"

10-11

udposoii kypc
"Anrebpa 1 Hadana
MaTEeMaTHYECKOr0
axanm3a" 10 ximacc

udposoii kypc pazpaboTaH B COOTBETCTBUH C

DdenepaabHBIMU roCyapCTBEHHBIMU
00pa30BaTeIbHBIMU CTaHAapTaMH,
(benepanbHBIMU OCHOBHBIMHU
00pa3oBaTEeIbHBIMU IporpaMMaMH u
YHUBEPCAIIbHBIM TEMaTHYECKUM

KIacCU(pUKaTOpOM JJIsl  HMCHONB30BAHHUS TIPH
peanmzanuu  9acTé  oOmieoOpa3oBaTeNbHON
mporpamMmbl,  GopMHpPYeMOH  y4acTHUKAMH
00pa3oBaTeIbHBIX OTHOIICHUN 10 TMPEAMETY
"Anrebpa i Hayaa MaTeMaTHYECKOTO aHamu3a"
(cpemnee  obmee  oOpa3oBaHue, 0a30BBII
YpOBeHB"

OIr'AOY BO
"l"ocymapcTBeHHBIH
YHHUBEPCUTET MPOCBEIIeHH"

10

Hudporoit kypc
"Anrebpa u Hadana
MaTEeMaTHYECKOro
aanmm3a" 11 xmacc

Hudporoit kypc pa3paboTaH B COOTBETCTBUU C

denepaabHBIMU rOCyZapCTBEHHBIMH
00pa30BaTETbHBIMU CTaHAAPTaMH,
(eneparbHBIMH OCHOBHBIMH
00pa30BaTETbHBIMU MporpaMMaMH "
YHUBEpCATBHBIM TEMaTHYECKUM

KIacCU(pUKATOpOM JJIsl  MCIOJIb30BAHUSL TIPH
peammzanuy  9actd  00mIeoOpa3oBaTENBHOM
porpaMMbl,  (POPMHUPYEMOH  yJaCTHHUKaAMHU
00pa3oBaTEebHBIX OTHOMICHHUH II0 TIPEAMETY
"Anrebpa 1 Hadana MaTeMaTHYECKOro aHaamu3a"
(cpemaee  obmee  oOpa3oBaHue, 0a30BBII
YPOBEHB)

Or'AOY BO
"l"ocymapcTBeHHBIH
YHHUBEPCHUTET MPOCBEIICHIS"

11




udposoii kype
"T'eomerpus” 10
KJ1acc

Hudposoii kypc pa3paboTaH B COOTBETCTBUH C
denepaabHBIMU roCyapCTBEHHBIMHU
00pa3oBaTeIbHBIMU CTaHapTaMH,
(benepabHBIMK OCHOBHBIMH
00pa3oBaTeIbHBIMU porpaMMaMu 5§
YHUBEPCAIbHBIM TEMaTHYECKUM
KJIACCU(HUKATOPOM JJIsl HUCIIONB30BAHUSA TIPH
peanuzaluMK  YacTH  00IIe0Opa3oBaTENbHOM
nmporpamMmbl,  GOPMHPYEMOH  y4aCTHUKAMH
00pa30BaTEIbHBIX OTHOMICHHH MO MPEAMETY
"T'eomerpus" (cpemuee obmiee 00Opa3oBaHUE,
0a30BbIi1 YPOBEHB)

OI'AOY BO
"l"'ocynapcTBeHHBIN
YHHUBEPCHUTET NIPOCBEIIEeHN"

10

Hudposoii kype
"T'eomerpusa" 11
KJacc

Hudporoii kypc pa3paboTaH B COOTBETCTBUU C
denepaabHBIMU roCyIapCTBEHHBIMH
00pa3oBaTeIbHBIMU CTaHJapTaMH,
benepanbHBIMU OCHOBHBIMH
00pa3oBaTeIbHBIMU MporpaMMaMH "
YHUBEPCAIBHBIM TEMaTHYECKUM
KTacCU(PUKATOPOM JUTSL  UCIIONb30BAHUS IPH
peanuzanuMK  YacTH  00IIe00pa3oBaTENbHOM
nporpamMmbl,  (GOpMHpYeMOH  y4aCTHHKaMH
00pa30BaTEIbHBIX OTHOMICHHH M0 MPEAMETY
"T'eomerpus" (cpemuee obiiee 00Opa3oBaHUE,
0a30BbIil YPOBEHB)

OI'AOY BO
"l"ocynapcTBeHHBIN
YHHUBEPCUTET NpOCBeneHus"

11

Ludpooii kypc
"BeposTHOCTD U
craructuka" 10
KJ1acc

[udpoBoit Kypc pa3paboTaH B COOTBETCTBHHU C
q)e]lepaJ'IBHbIMI/I rocy1apCTBEHHbIMHU
00pa3oBaTeIbHBIMU CTaHIapTaMH,
(benepanbHBIMU OCHOBHBIMU
00pa3oBaTeIbHBIMH HporpaMMaMH u
YHHUBEPCaJIbHBIM TEMaTHYECKUM
KIacCU(pUKaTOpOM Uil HCHOJb30BAHUA IIPU
peanuzanuMu  4Yactd  o0LIeoOpa3oBaTenbHOM
nporpammbl,  QGopMupyeMoll  ydacTHUKaMu
00pa30BaTeIbHBIX OTHOLICHHH 110 IpeaMeTy
"BeposTHOCTh M cTaThcTUKA" (CpeiHee olliee
obpa3oBaHue, 0a30BbIi YPOBEHb)

OI'AOY BO
"TI"ocynapcTBeHHBIH
YHHUBEPCUTET MpOcBenieHus"

10

udposoii kypc
"BeposTHOCTP U
cratuctuka” 11
KJacc

udposoii kypc pa3paboTaH B COOTBETCTBUH C
denepanbHEIMU rocyIapCTBEHHBIMU
00pa3oBaTeIbHBIMH CTaHIapTaMH,
(benepanbHBIMU OCHOBHBIMH
00pa3oBaTeIbHBIMH IporpaMMaMu u
YHHUBEpPCaIbHBIM TEMaTHYECKUM
KJIacCU(HUKATOPOM IS HUCIOJIB30BaHUS IIPH
peanmzanuy  9actd  00meoOpa3oBaTENBHOM
NporpaMMbl,  (OPMHPYEMOH  yJdaCTHHKaAMH
00pa30BaTeIbHBIX OTHOLICHHH M0 MpeaMeTy
"BeposiTHOCTh 1 cratucTHKa" (cpeqHee oOrmiee
oOpa3oBaHue, 6a30BbIi YPOBEHB)

OIr'AOY BO
"l"ocymapcTBeHHBIH
YHHUBEPCUTET MPOCBEIIeHH"

11

TecroBrie
YIpaKHEHUS 110
anrebpe U HaYaIam
MaTEMaTHYECKOT O
agannsa st 10
Kjacca

Y4e6HO-MEeTOAUIECKHE MaTepPHaJbl 10 anredpe
g 10 xmacca mpencTaBisSioT coOoi 3amaHus ¢
ABTOMAaTHUYECKOM MPOBEPKOW IO BCEM TeMaM
LIKOJIBHOM MpOrpaMMbl

000 "Yuu.py"

10

TectoBnie
YIpakHEHUS 110
anrebpe U HaYaIam
MaTeMaTU4YeCKOro
aHanm3a g 11
KJ1acca

Y4e6HO-MEeTOMUIECKHE MaTepHalbl 10 anredpe
g 11 xmacca mpencraBisioT coOoi 3aIaHus ¢
ABTOMAaTUUYECKOM MPOBEPKOW IO BCEM TeMaMm
LIKOJIEHOH TTPOTrpaMMBbl

000 "Yuu.py"

11
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