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HHOACHUTEJIBHAA 3AIIUCKA

[IporpaMmma 1o MaTeMmaTHKe YTIyOJIEHHOTO YpOBHS [UIsl OOYYAIOIIMXCS HA YpPOBHE CPEIHErO
obmero oOpa3oBanus pazpaborana Ha ocHoBe DPI'OC COO c ydéTOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, TPENBABIAEMBIX K MaTeMaTHUYECKOMY OOpa3OBaHHMIO, © TPAJUIMHA POCCHICKOTO
oOpa3oBanus. Peanuzanusg mnporpaMMbl MO MaTeMaTHKE OOECIEYMBAET OBJIAJICHHE KIIOUYEBBIMU
KOMIIETEHIIMSIMUA, COCTABIISIONIMMUA OCHOBY JJISi CAaMOPA3BUTUSI M HENpPEpbIBHOrO 00pa3oBaHUs,
LEJIOCTHOCTh OOLIEKYIBTYPHOTO, JMYHOCTHOTO U MIO3HABATENILHOTO PA3BUTHS JTMYHOCTH 00YUAIOIIHUXCS.

B nporpamme 1o wmaTemMaTHKe YYTeHbI UAEHM M mojoxeHus «KoHuenuuu pazBUTHS
MaTemMaTuueckoro oopasoBanusi B Poccuiickoit denepaunun». B cOOTBETCTBUM ¢ Ha3BaHUEM KOHIICTILIUU
MaTeMaTuyeckoe o0pa3oBaHUE MOJKHO, B YACTHOCTH, pelaTh 3ajady oOecrneueHuss HeoOXOAUMOTo
CTpaHe 4Yucia OOy4aroIIMXCsl, MareMaThdyeckas MOJArOTOBKAa KOTOPBIX JIOCTATOYHA ISl MPOJOIDKCHHS
o0pa3oBaHMs MO Pa3IUYHBIM HANpaBICHUSIM, BKIIOYas MPENoJaBaHHE MAaTeMaTHUKH, MaTeMaTHUYecKue
uccienoBanms, padboTy B cdepe MHPOPMAITMOHHBIX TEXHOJOTHA U JPYrUX, a TaKKe OOSCIeUCHUsS s
KaXKI0ro 00YyYaromerocss BO3MOXKHOCTUA JOCTHIKEHHUS MAaTeMAaTUYECKOW MOATOTOBKU B COOTBETCTBUU C
HEOOXOIUMBIM €My ypoBHeM. MIMEHHO Ha pellleHue 3TUX 3ajJlad HalelIeHa Iporpamma Mo MareMaTHKe
yray0nEHHOTO YPOBHSL.

B snoxy mudpoBoii Tpanchopmanuu Bcex cdep 4eT0BEUECKON AEATEIIbHOCTH HEBO3MOXKHO CTaTh
00pa3oBaHHBIM COBPEMEHHBIM YENOBEKOM 0e3 XOpolleil MareMaTH4ecKOW TMOJATOTOBKU. ITO
00yCIJIOBJIIEHO TE€M, YTO B HAIUM JHU PACTET YUCIO CHELHATIbHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM
MPUMEHEHUEM MaTeMaTUKU: U B cpepe IKOHOMUKHU, U B OU3HECE, U B TEXHOJOTHYECKUX 00JaCTsIX, U JIaxKe
B TyMaHHUTapHBIX cepax. Takum o0pa3oM, Kpyr oOydaromuxcs, Al KOTOPhIX MaTeMaTHKa CTaHOBUTCS
3HAUUMBIM TpeaMeToM, (yHAaMEeHTOM 00pa3oBaHUs, CYIIECTBEHHO pacuiupsercs. B Hero Bxomar He
TOJIbKO OOyd4aromuecs, IUIAaHUPYIOIIME 3aHUMAThCs TBOPYECKOW U HCCIEIOBATEIbCKOM paboToil B
ob0nacTu MaTeMmaTuku, WHGOPMATUKU, (PU3UKHU, SKOHOMHUKM M B JIPYrUX OO0NacTAX, HO U T€, KOMY
MaTeMaTHKa Hy)KHa JUIsl UCTIOJIb30BaHUsI B IPOQecCUsX, HE CBA3aHHBIX HEMTOCPECTBEHHO C HEH.

[TpuknanHas 3HAYMMOCTH MaTeMaTUKU OOYCIOBJIEHA TeM, 4YTO €€ TMPEAMETOM SBISIOTCA
(dyHIaMEeHTallbHbIE CTPYKTYphl HAIllETO0 MHpa: MPOCTPAHCTBEHHbIE (OPMBI U  KOJIUYECTBEHHBIE
OTHONICHUS, (YHKIIMOHAJIbHBIE 3aBHCHUMOCTH M KAaTETOPUU HEOMPENeIEHHOCTH, OT MPOCTEUIIHX,
YCBaBAEMbIX B HEMOCPEACTBEHHOM OIIbITE, J0 JOCTATOYHO CJIOXKHBIX, HEOOXOAMMBIX IJISl Pa3BUTHS
Hay4YHBIX U TEXHOJOTUYECKHUX UAeH. be3 KOHKpEeTHhIX MaTeMaTUYECKUX 3HAHUW 3aTPyHEHO MOHHUMaHUE
MPUHIIMIIOB YCTPOMCTBA U WCIIOJIb30BAHUSI COBPEMEHHOW TEXHHKH, BOCIPUATHE W HHTEPIIpETAIUs
pa3HOOOpa3HOW  COIMANBHOM, SKOHOMHYECKOW, MONUTHYECKOW uHpopManuu, ManoddhdexTuBHa
MOBCE/IHEBHAsl NpPaKTHUYeCcKas JAeATeIbHOCTh. Bo MHorux cdepax npodeccHoHanbHON AeATeIbHOCTU
TpeOYIOTCS YMEHUS BBINOJHATH PACUYETHI, COCTABISTH AITOPUTMBI, TPUMEHATH (HOPMYIbI, TPOBOAUTH
reoMeTpUUYeCcKre U3MEPEHHs U TIOCTPOEHUS, YUTaTh, 00padaThiBaTh, HHTEPIPETUPOBATH U MPEICTABISTh
uH(pOpMaIIMIO B BUJIE TaOIHI, [UarpaMMm Hu rpadukoB, MOHUMATh BEPOSTHOCTHBIN XapakTep ClydalHbIX
COOBITHH.

OnHOBpPEMEHHO C pacHIMpeHHeM chep MpUMEHEHHs MaTeMaTHKH B COBPEMEHHOM OOIIECTBE BCE
0ojiee Ba)KHBIM CTAaHOBUTCS MaTE€MaTHUYECKHM CTUJIb MBIIUICHHS, MPOSIBISIOMIUNCA B ONpeneraEHHbIX
YMCTBEHHBIX HaBbIKaX. B mpoliecce u3ydyeHusi MaTeMaTUKy B apCeHall MPUEMOB U METOJIOB MBILICHUS
YeJIoBEeKa €CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHAYKLUUSA U JEAyKIHs, 0000IIeHre U KOHKpEeTHU3allus,
aHAIM3 M CHUHTE3, Kiaccudukamus W cucremarusanus, abctparupoBaHue W aHanorus. OOBEKTHI
MaTeMaTUYECKUX YMO3AKJIIOUEHUH, IpaBUiia UX KOHCTPYHPOBAHMS PACKPHIBAIOT MEXaHU3M JIOTHYECKHUX
MOCTPOCHUMN, CIOCOOCTBYIOT BBIpAOOTKE yMeHHUS (OPMyTUpOBaTh, OOOCHOBHIBATH M JIOKa3hIBATh
CY)XJICHUS, TEM CaMbiM (OPMUPYIOT JIOTHYECKHUW CTWJIb MBINUICHUS. Bemymas poib TpPUHAIICKUT
MaTeMaTHuKe B (OPMHUPOBAHUU AITOPUTMHYECKONH KOMIIOHEHTHI MBINUICHUS W BOCIHTAHUU YMEHUU
JIEMCTBOBATH IO 33JlaHHBIM AJITOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIE U KOHCTPYHPOBATh HOBbIE. B
MpOoIecCe PEIISHUs 3a/1a4 — OCHOBBI JJIsI OPTaHU3alUK YIeOHOUM AeSITeNFHOCTA Ha YPOKaX MaTeMaTHKH —
Pa3BUBAIOTCS TBOPUYECKAS M MPUKIIAIHASL CTOPOHBI MBIIIJICHUS.

OOydeHne MaTeMaTUKe JaéT BO3MOXKHOCTh Pa3BUBATh Y O0YUYAIOIUXCSI TOUYHYIO, PAllMOHATLHYIO U
UH(GOPMATUBHYIO pedyb, YMEHHE OTOHpaTh Hauboyee MNOIXOIAUINE SA3BIKOBBIE, CHMBOJIUYECKUE,
rpaduyueckue cpeacTBa A BRIPAKESHUSI CYKIICHUH U HATJISIIHOTO MX TPEICTaBICHUS.



Heo6xonuMpIM KOMIIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHMM SIBIIETCS oOliee
3HAKOMCTBO C METOJaMU IIO3HAHMs JEHCTBUTEIBHOCTH, NPEICTaBICHUE O IIPEIMETE M METOHE
MaTeMaTHKH, €ro OTJIMYUAX OT METOAOB ECTECTBEHHBIX M T'yMaHUTApHBIX HAyK, 00 OCOOEHHOCTSX
OPUMEHEHHS MAaTeMaTHKH JUId pELICHHs HAaydyHbIX W NPUKIAAHBIX 3amad. TakuMm oOpazowm,
MaTeMaTHuecKkoe o0pa3oBaHue BHOCUT CBOW BKJIa/ B (POpMHUPOBAHUE OOILEH KyIbTYphl YeJIOBEKa.

W3yueHne MaTeMaTHKU CIIOCOOCTBYET JCTETHYECKOMY BOCIUTAHHUIO YEJIOBEKA, MOHUMAHUIO
KpacoTbl U U3ALIECTBA MATEMaTUYECKUX PACCYXJIEHUH, BOCIPUATHIO T€OMETPUUECKUX (OPM, YCBOCHHIO
UJEU CUMMETPHH.

[IpuopurerHpiMu TieNsiIMH OOyueHuss marematuke B 10—11 kmaccax Ha yrayOna€HHOM YpOBHE
IPOIOJIKAOT OCTaBaThCS:

¢dopMHpoBaHHE IEHTPAJIHHBIX MATEeMAaTHUYECKUX TOHATUN (YUCIIO, BEIMYUHA, T€OMETPHUYECKas
¢Gurypa, mnepeMeHHas, BEpPOSITHOCTb, (YHKIMs, IPOU3BOAHAsA, MHTErpan), oOeCcIeYUBAIOIIUX
IPEEMCTBEHHOCTD M MEPCIIEKTUBHOCTh MAaTEMaTHYECKOT0 00pa30BaHMs 00yJaIOLIHXCS;

HOJBEICHUE OOydYaloUIMXCs Ha JOCTYIHOM /s HHUX YPOBHE K OCO3HAaHUIO B3aUMOCBS3U
MaTeMaTUKH M OKPYXKAIOLIEro MHUpa, IOHMMAHUIO MaTeMaTHUKW KaK 4YacTH OOIiel KyJIbTypbl
YeJI0BEYECTBA;

pPa3BUTHE UHTEIJIEKTYaJbHBIX M TBOPYECKMX CHOCOOHOCTEH oOy4aronmxcs, N03HaBaTEIbHOMN
aKTUBHOCTH, MCCJEIOBATEIbCKMX YMEHHUH, KPUTUYHOCTH MBIIUICHUS, HMHTEpeca K HU3YYCHHIO
MaTeMAaTHKH;

¢dopmupoBaHne (QYHKIMOHAIBHOM MaTeMaTHMYeCKOW TIpaMOTHOCTHU: YMEHMS paclO3HaBaTh
MaTeMaTUYECKUE AaCIEKThl B PEAJbHBIX JKU3HEHHBIX CUTyallMsIX M IpPU HM3YyYEHUH JPYTUX Y4eOHBIX
IPEIMETOB, IPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (hOpMyITUpOBaTh UX HA SI3bIKE MaTEMaTHKH
U CO3/1aBaTh MaTeMaTUUYECKUE MOJIENH, IPUMEHITh OCBOCHHBII MaTeMaTHYECKUI ammapar Juis pelieHus
PaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBAThH U OLICHUBATH MOJIyYE€HHBIC PE3YJIbTATHI.

OCHOBHBIMU JIMHUSIMU cojepkaHMuss MaTematuku B 10-11 kmaccax yriayOGn€HHOro YpOBHS
ABIAIOTCS: «Uucna M BBIYMCICHUS», «Anredpay («Anredpandeckue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa»), «Hauana matemaruueckoro ananuzay», «l'eomerpus» («l'eomeTpruueckue QUrypsl U ux
cBOMcTBay, «/3MepeHHe reoMEeTpUUECKUX BEIUYMH»), «BeposTHOCTh M cTaTHUCTHKa». [laHHblE TUHUM
Pa3BHUBAIOTCS MapajljIeNIbHO, KaXKJasi B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJIHAKO HE HE3aBUCHUMO
OJlHa OT JIPYToil, a B TECHOM KOHTaKTe M B3aumozeicTBuu. Kpome 3T0ro, nx oO0beAMHSET JOTHYecKas
COCTaBJISIOLIAs], TPAJUIMOHHO IPUCYILas MaTeMaTUKE U MPOHU3BIBAOIIAs BCE MATEMAaTUYECKHE KYpChl U
conepxarenbHble JuHUM. CdopmynupoBanHoe Bo PI'OC COO tpeGoBaHue «yMEHHME ONEPUPOBATH
HNOHSTUSIMM: OIpeleleHHe, aKcuoma, TEeOopeMa, CIEJICTBUE, CBOWCTBO, NPU3HAK, J0Ka3aTelIbCTBO,
pPaBHOCHJIbHBIE (POPMYIIMPOBKH, yMEHHE (HOpMYyTUpOBaTh 0OpaTHOE U MPOTUBOIOJIOKHOE YTBEPKICHHUE,
IPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, UCIIONb30BaTh METOJ] MaTeMaTUUYEeCKON MHIYKIUH, IPOBOJUTH
JIOKa3aTeNbHBIE PACCY)KJIEHUS IpU PpEUIEHWM 3aJady, OLIEHHWBATh JIOTUYECKYIO IIPaBHJIBHOCTH
pacCcyXJeHHI» OTHOCHUTCS KO BCeM Yy4yeOHBIM KypcaMm, a (QOpMHUpPOBaHUE JIOTMUYECKUX YMEHHU
pacripenesnsieTcs o BceM rojiaM o0y4deHus Ha ypoBHE cpeHero ooiiero o0pa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO mareMaruka SIBISETCS OOs3aTENBHBIM TMPEAMETOM Ha JaHHOM
ypoBHe oOpa3oBanusi. Hacrosiei nporpaMmoii o MaTeMaTHKE MpeaycMaTpUBAaeTCs U3ydeHHe yueOHOTro
npeaMmera «Marematrka» B paMKax TpE€X YUeOHBIX KypcOB: «AIreOpa M Hadalla MaTeMaTHYECKOTO
aHanmza», «l'eomerpus», «BepodarHocTh U craTHcTHKa». POPMUPOBAHME JIOTUYECKMX YMEHUU
OCYIIIECTBIISIETCS HAa MPOTSHKEHUH BCEX JIeT OOy4eHMs] Ha YpPOBHE cpelHero obmiero oOpa3oBaHus, a
9JIEMEHTBHI JIOTUKU BKJIIOUAIOTCS B COJIEPKAaHHE BCEX HA3BaHHBIX BBIIIE YIEOHBIX KYPCOB.

MECTO YYEBHOI'O ITPEIMETA «<MATEMATUKA» B YYEBHOM IIJIAHE

Ha u3ydenue yueOHOro npenmera «Maremarukay orBoautcs 544 vaca: B 10 xiacce — 272 gaca (8
4acoB B Hefel0), B 11 kimacce — 272 vaca (8 yacoB B HEEIO).

Ha u3yuenue yueOHoro Kypca «Anredpa» orBomurcs 272 yaca: B 10 ximacce — 136 gacoB (4 yaca B
Henemo), B 11 kimacce — 136 yacoB (4 yaca B He/Iei0).

Ha uzyuenne yuebHoro kypca «I'eomerpusi» orBomutcs 204 daca: B 10 knacce — 102 yaca (3 yaca B
Henemo), B 11 kimacce — 102 gaca (3 gaca B HEIENIO).



Ha n3yuenue yueOHOTo Kypca «BeposiTHOCTh U cTaTUCTHKA» oTBoauTCs 68 vaca: B 10 kimacce — 34
yaca (1 gac B Henenio), B 11 kmacce — 34 gaca (1 gac B Hefento).



COJAEP)KAHUE YYEBHOI'O ITPEIMETA
10 KJIACC

KYPC «AJI'EBPA U HAYAIA MATEMATHYECKOI' O AHAJIU3A»

Yuciia ¥ BbIYMCICHHSA

Panuonanenple uncna. OOBIKHOBEHHbIE M JECATUYHBIE JPOOM, MPOLEHTHI, OECKOHEYHbIE
nepuonuueckue apoOu. IIpumenenue npoOeil W TPOIEHTOB sl pEIICHUS NPUKIATHBIX 33434 W3
Pa3JIMYHBIX OTpaciieil 3HAHUHN U peaTbHON KU3HHU.

JeiicTBuTenpHbIC Uncia. PannoHanbsHble 1 HppalMoOHaIbHBIE YUCTa. ApH(PMETHIECKHUE ONIEPALIIH C
JNeUCTBUTENBHBIMU YuCiIaMU. Molynab JeHCTBUTENBHOTO yHciaa U ero cBoiicta. IlpuOnmxéHHble
BBIUNCJICHMS], TPAaBUJIa OKPYIJICHUS, IPUKKUJIKA U OLICHKA PE3yJIbTaTa BBIYUCICHUN.

Crenenp ¢ nensiM nokasareneMm. bunom HeroTona. Mcnonbs3oBanue moaxoasiei popMsl 3amucu
JEUCTBUTEIIBHBIX YHCEN ISl PELICHHs TPAKTUYECKUX 3a/1a4 U [IPEICTaBICHNS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHs ¢ pallMOHAIBHBIM [TOKA3aTEIEM U €€ CBOWCTBA, CTENEHD C JEHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudwm gucia. CBoiicTBa Jiorapudma. J[ecaTHIHbIC U HATYpATbHBIC JIOTAPU(PMBI.

CuHyC, KOCHUHYC, TaHI€HC, KOTaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHUHYC H
apKTaHI€HC YHUCIIOBOI'O apryMEHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxzaecTBa U TOXJIECTBEHHbIE NpeoOpa3oBaHus. Y paBHEHHE, KOPEHb YpaBHEHMs. PaBHOCHUIIbHBIE
YPaBHEHHUs U ypaBHEHUsA-clleACTBUA. HepaBeHCTBO, pellieHne HEPAaBEHCTBA.

OCHOBHBIE METOJBI pEIICHUS WEIbIX W JIpPOOHO-pallMOHAIBHBIX YPABHEHWH W HEPaBEHCTB.
MHorouseHsl 0T OIHOHN NepeMEHHOMU. J[eeHre MHOrOwIeHa Ha MHOTOWIEH C ocTaTkoM. Teopema besy.
MHorouieHsl ¢ nenbivMu kodddunuentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTEICHU U KOPHH.

UppanumonansHble ypaBHeHUs. OCHOBHbBIE METO/bI PELICHUS HPPallMOHATbHBIX YPAaBHEHUH.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [10KA3aTEIbHBIX YPABHEHUM.

[Tpeobpa3zoBaHue BbIpaKEHHM, COlepKalIUX Jorapu(mBbl.

Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METO/IbI pEeIIEHHs JJorapu(MUUECKUX YPAaBHECHHM.

OcHoBHble Tpuronomerpuyeckue ¢popmyisl. [IpeoOpa3zoBaHre TPUTOHOMETPUUECKHUX BbIPAXKEHUM.
Pemenue TpuroHoMeTpUUECKUX ypaBHEHU.

Pemienne cucreM JMHEHHBIX  ypaBHEHUH. Marpuna CHUCTEMBbl JIMHEWHBIX  YpaBHEHHM.
Onpenenurens mMarpuipl 2X2, €ro réOMETPUYECKUN CMBICI M CBOMCTBA, BBIYMCIEHUE €T0 3HAYCHMS,
IPUMEHEHUE ONPESIUTENS ISl PEIICHUs] CUCTEMBbI JIMHEHHBIX ypaBHEHUH. Pelienre npukiaaHbIx 3a1a4
C ITOMOIIBIO CUCTEMBI JTMHEWHBIX ypaBHEHUH. MccienoBaHe NOCTPOEHHON MOJEIN C TIOMOIIBIO MaTpPHIL
Y OTIPEJICITUTENEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENIEH pealbHOW CHUTyallud C IIOMOLIBI0 YpaBHEHUN H
HepaBeHCTB. [IpuMeHeHre ypaBHEHMI M HEpaBEHCTB K PEHICHUIO MaTeMaTHYeCKUX 3aJad U 3aj1ad H3
pa3InYHBIX 00JIacTe HAYKU U peabHON KU3HH.

DYyHKIUHN U TPadUKH

OyHK1us, cnocoObl 3ananus ¢yHkuuu. B3anmuo obpatHble (yHkumuu. Kommosunust (yHKIMA.
I'paduk pyHkunu. JnemeHTapHble MpeodpazoBaHus TpaduKoB HYHKIUI.

OO6nactp ompeneneHuss W MHOXeCTBO 3HaueHUil ¢yHkuuu. Hymu ¢ynxmun. IlpomexyTtku
3HAKOMOCTOSIHCTBA. Y&THhle W Heu€rHble QyHkuuu. [lepuoguueckue @ynkuuu. I[IpomexyTtku
MOHOTOHHOCTH (PYHKIMU. MakCUMyMbl U MUHUMYMBI (yHKIIMU. Hanbospliee 1 HauMeHbIlee 3HAYCHUS
(GYHKIIMHM Ha TPOMEXKYTKE.

JluneliHasi, KBaJpaTHYHAs W JApPOOHO-IMHEHHAas (GYHKUMU. DIEMEHTApHOE HCCIENIOBaHUE MU
MOCTPOEHUE UX TPadUKOB.

CrenenHas (pyHKIUS ¢ HaTypaJbHBIM U LIEJIBIM MoKazateneM. E€ cBoiicTBa u rpaduk. CoiicTBa n
rpaduK KOpHS N-Oi CTENEeHU KaK (PYHKIIMK OOpaTHOU CTEIEHU C HATypaJbHBIM MTOKA3aTeIeM.

[TokazarenbHas u Jsorapudmuyeckas (QyHKUMH, HX cBoiictBa M rpaduku. Mcnomp3oBaHue
rpaukoB PYHKITUHN I PEIICHHUS YPAaBHCHUM.



TpuronomeTrpuyeckass OKpPYKHOCTb, OIpee/ieHue TPUTOHOMETPHUUECKUX (YHKIMM YHCIOBOTO
apryMeHTa.

OyHKIMOHATIbHBIE 3aBHCUMOCTH B pealibHBIX IMpolieccax M sBICHHUAX. ['paduku peanbHBIX
3aBUCUMOCTEH.

Hauyana matemMaTH4yeckoro aHajaimsa

ITocnenoBaTeNbHOCTH, CIOOCOOBI 3amaHus IOCIENOBaTeNIbHOCTERl. Meronm MaTeMaTHYeCKOH
WHAYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IIOCIENOBATENbHOCTH. VcTOpus  BO3HHMKHOBEHUS
MaTeMaTHYECKOTo aHaJIM3a Kak aHaJIn3a 0ECKOHEYHO MaJIbIX.

ApudmeTrnueckass U reoMeTpuueckas Mporpeccuu. beckoHeuHo yObIBaroIias reoMeTpudeckas
nporpeccusi. CymMma OECKOHEUHO YOBIBAIOIEH TreoMEeTpUuYecKoW mporpeccud. JIuHEHHBIM U
OKCIIOHEHIHAIBHBIN pocT. Uucno e. @opmyia CIOXKHBIX IIPOLEHTOB. MCIonb30BaHUE IIPOrpeECCUM IS
pELIeHUs pealIbHBIX 3a7a4 MIPUKIIAJHOTO XapaKTepa.

HenpeproiBable (QyHKIMU M UX CBoicTBAa. TOYKM pa3pbiBa. ACHUMNOTOTH TpadUKOB (YHKIHUH.
CpolicTBa (yHKIMII HENpPEepbIBHBIX Ha OTpe3ke. MeToa HHTEpBajOB Jsl pEIICHHUS HEPaBEHCTB.
[IpumeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIUH ISl PEIICHHS 3a/1a4.

[lepBast u BTOpas mpousBogHble GyHKIUU. OnpenencHue, reOMeTPUIEeCKUil U GU3NYECKUN CMBICI
IIPOM3BOTHON. Y paBHEHUE KacaTeIbHOH K TpaduKy (yHKIIHH.

[IpousBoaubie s1eMeHTapHbIX (yHkIui. [IpousBomHas cymMMmbl, TpPOU3BENEHUS, YAaCTHOTO H
KOMIO3UIMH (PYHKIINH.

MHo:xecTBa M JIOTHKA

MHOXecTBO, oOmepaluu HajJ MHOXECTBAMH U HMX CBoicTBa. [luarpammsl Ditnepa—Benna.
[IpuMeHeHrne TEeOpPEeTUKO-MHOKECTBEHHOIO amnmnapara JJis ONUCAaHUs pPeajbHbIX MPOLECCOB U SBJICHUM,
[IPY PEUICHUH 33/1a4 U3 JPYTUX YU4eOHBIX IPEAMETOB.

Onpenenenue, Teopema, CBOWCTBO MaTeMaTH4Yeckoro oOBEeKTa, CIEACTBHE, JI0Ka3aTelbCTBO,
PaBHOCHJIbHBIE YPABHEHHSL.

KYPC «'EOMETPHU )

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATUS CTepeoMeTpuu. Touka, MmpsiMas, IJIOCKOCTb, HpocTpaHCTBO. IloHsTHE 00
aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3aumHOE pacrosio)keHHe NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECS, IapaJlICNIbHBIE H
ckpemuBawmuecss npsmele. [lpu3Haku ckpemuBaronmxcss nOpsmbIX. llapannenbHocTh HOpPSIMBIX U
IUIOCKOCTEM B MPOCTpPaHCTBE: NapajuleibHbIe MPSMbIE B MPOCTPAHCTBE, MapalIeIbHOCTh TPEX MPSAMBIX,
napajuIeIbHOCTh NMPAMOM M TuiockocTH. [lapaienbHoe U LEHTpalbHOE MPOEKTUPOBAaHUE, N300pakeHHe
¢uryp. OcHOBHBIE CBOMCTBa MapajIeIbHOTO MpOeKTUpoBaHus. M3o0paxkeHue (uryp B mapaielbHOM
IPOEKIHUU. YTJIBl C COHAIpPaBICHHBIMH CTOPOHAMHM, Yrojdl MEXIy IMpsMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh IIOCKOCTEW: TNapajuiesibHble IUIOCKOCTH, CBOWCTBA MapaUIebHBIX IJIOCKOCTEM.
[Tpocreiimue npocTpaHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTH: TETpajap, Mapajlielenure]l, MOCTPOeHUe
CEYCHUN.

[lepieHAUKYIAPHOCTD NPSIMOM M IIJIOCKOCTU: NEPHNEHAUKYJSPHBIE MPSMBIE B IPOCTPAHCTBE,
npsiMble MapajulesibHble U NEPIEeHIUKYISIpHbIE K MJIOCKOCTH, MPU3HAK MEPHEHAUKYISIPHOCTH NPAMON U
IUIOCKOCTH, T€OpeMa O MpsAMOM NepneHANKYISIpPHON MIOCKOCTH. OpTOroHalbHOE MPOEKTUPOBAHHUE.
[lepneHauKynsip ¥ HaKJIOHHBIE: PAcCTOSHUE OT TOYKHM 1O IIOCKOCTH, PAcCTOSHUE OT MpsIMOW 10
IUIOCKOCTH, TMpOEeKIUsl (uUrypsl Ha IUIOCKOCTh. [lepmeHauKyIsIpHOCTh IUIOCKOCTEH: MpU3HAK
NEePHEHANKYJIIPHOCTH ABYX IUIOCKOCTEN. Teopema 0 TpEX nepneHauKyispax.

VYrael B IpOCTPAHCTBE: Yo MEXAY NPSIMOM M TJIOCKOCThIO, IBYTPAHHBIA YroJi, JUHEUHBIA yroi
JIBYTpaHHOro yria. TpéxrpaHHbIi U MHOTOrpaHHble yribl. CBOWCTBAa IUIOCKUX YIVIOB MHOTOIPAHHOTO
yria. CBOMCTBa IUVIOCKUX U JBYTPaHHBIX YIVIOB TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB JJIs
TPpEXTPAHHOTO YIJa.



MHoOrorpaHHuKHu

Buasl MHOrorpaHHHMKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yroimpHas npusMma, mnpsmas u
HAaKJIOHHAs NIpU3Mbl, OOKOBas W IOJIHAs IOBEPXHOCTh Hpu3Mbl. [lapannenenunen, mpsMoyrosbHbIHN
napajuleJienunes U ero cpoicrsa. Kparwalimue myTW Ha IIOBEPXHOCTH MHOIOrpaHHUKA. Teopema
Oiinepa. [IpocrpancrBennas teopema I[ludaropa. IMupammpma: n-yroinpHas NUpamuia, MPaBWIbHAS H
yceuéHHass nupamuisl. CBoicTBa péOep M OOKOBBIX TpaHeW MpaBWIIbHOW mupamuisl. [IpaBuibHBIE
MHOTOTPaHHMKU: IIPABWJIbHAS IIPU3Ma U IpaBHJIbHAS NUPAMUJA, PABUJIbHASL TPEYroJbHAs NUpaMHUIa U
IpaBWIbHBIN TeTpa’np, KyO. IlpencraBnenne o mpaBWIBHBIX MHOTOTPAHHUKAX: OKTa’Jp, JOJEKa’ap U
UKOCadIIp.

Bbruncienue »€eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHand, yriael [lnomans OGOKOBOIA
MOBEPXHOCTH M TIOJHOH MOBEPXHOCTH MPSMOW HPU3MBI, IJIOLIaJh OCHOBAHUH, TeopeMa O OOKOBOI
IOBEPXHOCTH HpsAMOM mnpu3Mmsbl. Ilnomans OOKOBOM IOBEPXHOCTH M IOBEPXHOCTU IPAaBUIbHOM
IIUPAMHUJIBI, TEOPEMA O IUIOIIAAN YCEYEHHON TUPaMUIBIL.

CuMMeTpHs B IPOCTPAHCTBE. DJIEMEHThl CHMMETPHUH NTPaBUIIbHBIX MHOTOIpaHHUKOB. CUMMeETpUs B
IIPaBUJIBHOM MHOTOIPDAHHMKE: CHMMETpPHs MapajulesIelIAIela, CUMMETpUs IPABWIBHBIX IIPHU3M,
CUMMETpUS IPABWIIBHOM MUPaMU/IBI.

BexkTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOM BEKTODP, JJIMHA HEHYJIEBOI'O BEKTOPAa, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABICHHBIC W MPOTUBOIIOJIOKHO HAIPABJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB.
JIeCTBYS C BEKTOpAaMHU: CJIOKEHUE U BBIUMTAHUE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXCHHE
BEKTOpa Ha yuciio. CBOMCTBA CII0KEHUs BEKTOpPOB. CBOMCTBA YMHOKEHUS BEKTOpa Ha uucio. llonarue
KOMILUIaHapHble BEKTOpbl. [Ipm3Hak koMmImaHapHOocTH TpEX BeKTOpoB. [IpaBmiio mapasuienenuiena.
TeopeMa 0 pas3noKEHHH BEKTOpa IO TPEM HEKOMIUIAaHApHBIM BekTopaM. IIpsMoyronbHas cucrema
KoopauHar B mpocTtpaHcTBe. Koopaunartsel BekTopa. CBs3b MEXAy KOOpAMHATaMHM BEKTOpa U
KOOpAMHATAMU TOYEK. YTOJI MeXAY BeKkTopaMu. CKaJIIpHOE TPOU3BENECHNUE BEKTOPOB.

KYPC «BEPOATHOCTD H CTATHCTHKA»

I'pad, cBa3HbI Tpad, myTH B Tpade: nukibl U nenu. CTeneHs (BaICHTHOCTD) BepIIMHBI. [ 'padbl Ha
IUIOCKOCTH. [lepeBbs.

CrnyualiHble SKCIIEPUMEHTHI (OIBITHI) U CIy4ailHble COOBITHS. DJIeMEHTapHbIe COOBITUS (MCXO/BbI).
BepositTHOCTB citydaiiHOTo cOObITHS. BAM30CTh YaCTOTHI U BEPOATHOCTH cOObITHI. CiydaiiHble ONBITHI C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMU.

Omnepanuu  HaJx COOBITHSIMU: TIepecedeHue, OObeAMHEHHE, MPOTUBOMOIOXKHbBIE COOBITHS.
Huarpammsl Ointepa. opmyiia clI0KeHHs BEPOATHOCTEN.

VYcnoBHass BEPOATHOCTb. YMHOKEHHE BEPOSITHOCTEH. JlepeBo CiaydallHOro 3KCIIEpUMEHTA.
®opmyna noiHoit BepostHocTu. Popmyna baiteca. HezaBucumbie coObITHS.

BunapHblif ciyyaiiHblil onbIT (MCHBITaHKE), ycnex U Heyaaya. HesaBucumble ucnbitanus. Cepus
HE3aBUCHUMBIX HUCHBITaHUN 10 mnepBoro ycmexa. IlepecranoBku u Qaxrtopuan. Yucio coyeTaHHi.
Tpeyronbuuk Ilackans. @opmyna Ounoma HeroToHa.

Cepus He3aBUCUMBIX UcTIbITaHUN beprymun. CiydaitHblit BBIOOP U3 KOHEUHOW COBOKYITHOCTH.

Crnyuaiinas BenuunHa. Pacnipenenenue BepostHocTel. [luarpamma pacnpeaenenus. Onepanuu Haj
CIy4YallHBIMU BeIMYMHAMH. buHapHas ciywyaiiHas BenuuunHa. [Ipumepsl pacnpenesieHuil, B TOM YHCJe
reOMEeTPHUECKOe U OMHOMHUANIBHOE.
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KYPC «AJITEBPA U HAYAJIA MATEMATHYECKOI' O AHA/IH3A»

Yuciia 1 BBIYMCICHUSA

Harypanbabie u 1nienbie yncna. [I[puMeHeHHe MPU3HAKOB JIETMMOCTH LEJIBIX YUCEI, HanOOIbIIHIA
obmuii nenurens (nanee — HOJl) m HanmensbInee odmee kpatHoe (ganee — HOK), octaTkoB 1o mMomyito,
anroputma EBkinaa i penieHus 3aja4 B 1eNbIX Yhciiax.

KommuiekcHble uncna. AsnreOpanyeckas ¥ TpUTOHOMeTpHuYeckas (OpMbI 3alUCH KOMILJIEKCHOTO
gmcna. ApudMeTndecKue onepanun ¢ KOMIUIEKCHBIME 9icliaMu. M300paskeHrne KOMIUIEKCHBIX YUCell Ha
KOOpAUMHATHOW IiockocTH. @Dopmyna MyaBpa. KopHu n-oil cTeneHM M3 KOMIUIEKCHOTO YHCIIA.
[TprMeHeHre KOMIUIEKCHBIX YUCEN Ui pelleHus (U3MUeCKUX U T€OMETPHUUECKUX 3aay.

YpaBHeHus1 M HepaBeHCTBA

Cucrema M COBOKYNHOCTh YpPaBHEHHMIl M HEpPAaBEHCTB. PaBHOCWIIbHBIE CUCTEMBI M CHCTEMBbI-
ciencTBusi. PABHOCHIIbHBIC HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHHH C MOMOIIBI0 TPUTOHOMETPUUYECKONH OKPY>KHOCTH.
Penienne TpUroHOMETpUYECKUX HEPABEHCTB.

OcCHOBHBIE METOJIbI PEIICHUS TOKA3aTENbHBIX U JIOTapU(MUIECKIX HEPABCHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPAITUOHAIEHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PELICHUS CUCTEM M COBOKYINHOCTEW palMOHAJIBHBIX, HPpPAlUOHAIbHBIX,
MOKA3aTeIbHBIX U JIOTApU(DMHUUECKUX YPABHCHHI.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C APAMETPAMH.

[IpumeHeHrue ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEeMaTHYECKUX 3a/Jad M 3a/1ay U3
pa3IMyYHbIX 00JacTel HAYKH U PeabHOM KU3HU, MHTEPIIPETallUs MOTyYeHHBIX Pe3yIbTaTOB.

DYyHKIUHN U IPadUKH

I'padpuk kommosunuu ¢QyHkuuid. ['eomerpuueckne o0Opa3bl ypaBHEHHH U HEPaBEHCTB Ha
KOOPAWHATHOW IJIOCKOCTH.

Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U TpaUKU.

['paduaeckue MeTOBI pelIeHHs] YpaBHEHUN U HepaBeHCTB. [ padudeckue METONbI pelieHus 3a1aq
C IapaMeTpaMH.

Hcnionp3zoBanue rpadukoB GYHKIMA IS UCCIEIOBAHUS TMPOILIECCOB M 3aBUCHUMOCTEH, KOTOpHIE
BO3HUKAIOT MPH PEHICHUH 3a]1a4 U3 IPYTUX YUeOHBIX IPEIMETOB U PeabHOM KU3HU.

Hauyana maTemaTnueckoro aHajamn3a

[IpumeHeHre TNPOU3BOMHON K HcCCleNoBaHUIO (YHKIMKA Ha MOHOTOHHOCTH U OKCTPEMYMBI.
Haxoxxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAYEHUH HEMPEPHIBHON (DYHKIIMHM Ha OTPE3KE.

[IpuMeHeHre MPOU3BOJHON /11 HAXOXKJECHUS HAWJIYYILIEro PelIeHusl B MPUKIIAIHBIX 3a/Ja4ax, s
OTIpeIeTICHUsI CKOPOCTH U YCKOPEHHS TIpoliecca, 3aIaHHOT0 (PopMyItoit mim rpaduKoM.

[TepBooOpazHas, OCHOBHOE CBOWCTBO mMepBooOpa3HbIX. [lepBooOpa3Hbie deMEHTAPHBIX (YHKITHA.
[IpaBuna HaXOXKICHUS IEPBOOOPA3HBIX.

WNurerpan. 'eomeTpuueckuil CMbICT HHTErpasia. BblyuclieHHe ONpeNenEéHHOTO HHTerpaia Io
dbopmyne Herotona-Jleitoaua.

[TpumeHeHne UHTETrpaia A HaXOXKACHUS TUIOIMIACH TUIOCKUX GUTYp U 00BEMOB T€OMETPUUIECKUX
TeNl.

[Tpumepsr permienuii  nuddepeHaNbHBIX  ypaBHEHUH. MaTematuyeckoe MOEeTMpPOBaHUE
peaJIbHBIX MPOLIECCOB C MOMOUIBIO AP G epeHIInaTbHbIX YPAaBHEHUH.

KYPC «'EOMETPHU»

Tesa BpaieHus

[TonsiTHst: MWIMHAPUYECKAs! MOBEPXHOCTh, KOHUYECKAasi TTOBEPXHOCTh, cheprueckas MOBEPXHOCTD,
obOpasyromue mnoBepxHocTed. Tenma BpamieHWs: MWIMHIP, KOHYC, YCEYEHHBIM KOHYyC, cdepa, map.
B3aumHoe pacnonokenue chepsl M TUIOCKOCTH, KacaTrelnbHas IJIOCKOCTh K cdepe. M3o0pakeHue el
BpallleHus Ha TIIOCKOCTH. Pa3BépTka nunuHapa u konyca. CummMerpust cepsl u 1mapa.



O6bém. OcHoBHBIE cBOMcTBa 00bEMOB Ten. Teopema 00 00BEME MPSAMOYTOJIBHOTO
napajuienenunena u cueacteus u3 He€. OOBEM MPSAMON U HAKJIOHHOM MPHU3MBI, IWIHHIPA, TUPAMUIBI U
KoHyca. OO0BEM 11apa U IapOBOT0 CETMEHTA.

KoMmOunanmuu Ten BpallleHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BrucaHHas B UWJIMHJIpP, OMHCAHHAA
okojo munuHapa. [lepeceuenue cdepbl u mapa ¢ miockocThio. Kacanue mapa u cepbl MIOCKOCTHIO.
[lonaTne MHOTOTrpaHHUKA, OMHCAHHOTO OKOJO Cdephl, cephl, BHUCAHHOW B MHOTOI'PAaHHUK WJIM TEIO
BpAaIlICHMUS.

[Inomane MOBEPXHOCTH LMIUHApA, KOHYca, Iulomans cdepsl u e€ uacreid. [lomobue B
npoctpanctBe. OTHoLIeHHE O0BEMOB, IUIOMIA[AEH MoBepxHOcTel mNoaoOHbIX ¢uryp. [IpeobGpasoBanue
noao0usi, romoteTHs. Pemenue 3a1a4 Ha MIOCKOCTH € MCIIOJIb30BAaHUEM CTEPEOMETPHUECKUX METO/IOB.

[TocTpoeHne ceueHuil MHOTOIPAaHHUKOB M TE€J BpAILEHUS: CEUYEHUs IWIMHApPA (MapajjiesibHO U
NEPIEeHIUKYIIPHO OCH), CEYeHHsI KOHYca (MapajielbHble OCHOBAHUIO U MPOXOJAIIUE Yepe3 BEPIIUHY),
CEYEeHMs IIapa, METOAbl MOCTPOEHUSl CEUEHUU: METOJ CIIEIO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHMUS,
METO/]] IEPEHOCA CEKYIIEH MIIOCKOCTH.

BekTopbl M KOOPAMHATHI B NPOCTPAHCTBE

BekTopbl B mpocTtpanctBe. Omnepauuu HajJ BEKTOpaMH. BEKTOpHOE YMHOXKEHHUE BEKTOPOB.
CBoiicTBa BEKTOPHOr0 YMHOXeHUs. [IpsamMoyronbpHas cuctema KoopauHaT B npocTpancTBe. KoopauHarsl
BekTopa. Pasnoxenue Bekropa 1o 0Oasucy. KoopAMHATHO-BEKTOPHBIM METOJ NpU PEUICHUU
F€OMETPUUECKUX 3aj1au.

JBu:KEeHUS B IPOCTPAHCTBE

JBuxenust npoctpancTBa. Ortobpaxkenus. [IBuxeHus u paBeHCTBO Quryp. OOmue cBoiicTBa
JIBW)KEHUW. Buapl JBWKEHUN: MapaJUIeIbHbIA IEPEHOC, LEHTPaJbHAs CUMMETpHS, 3€pKajibHas
CUMMETpHUS, TOBOPOT BOKPYT npsiMoil. [Ipeo6pazoBanus noxpobus. [Ipsmas u cdepa Ditnepa.

KYPC «BEPOATHOCTDh H CTATHCTHKA»
CoBMecTHOE pacnipesiesieHue IBYX ciaydaiHbIX BelnunH. He3aBucumble cilydaiiHble BETUYHMHBI.

MaremaTtnueckoe OXXUIaHHE clydyaliHOM BenuuuHbl (pacrpeneneHus). [Ipumepbl mnpuMeHeHus
MaTeMaTUYeCKOTO OXHUIaHHUS (cTpaxoBaHue, JoTepes). MaremaTHdeckoe OXuJaHue OuHapHOU
CIIy4ailHOM BENMYMHBI. MaTemMaTU4YeCKOoe OXUJAHHE CYMMBbl CIIy4alHbIX BEJIWYMH. Maremarudyeckoe
OKHJaHNE TEOMETPUYECKOT0 U OMHOMHUAIIBHOTO PacIpeIeIeHHIA.

Jucnepcuss u cTaHAapTHOE OTKJIOHEHHE cllydyailHON BenuuuHbl (pacrpeaeneHusi). lucnepcus
OMHapHOH ciyyailHON BeJWYMHBI. MaTemMaTuyeckoe OKUAAHUE MPOM3BEAECHUS U AMUCIEPCUS CYMMBI
HE3aBUCHUMBIX CIIy4allHbIX BelIMuuH. Jlucmepcuss M CTaHAAPTHOE OTKJIOHEHHE OMHOMHAIBHOIO
pacupenenenus. Jlucnepcus U CTaHAapTHOE OTKIIOHEHNUE TEOMETPUYECKOTO PACIIPEIEICHUS.

HepaBenctBo UYeoOniméBa. Teopema YeOwiméBa. Teopema bepuymmm. 3akoH OONBIIMX YHCEN.
Bri6opounslii MeTo1 uccienoBanuii. Beibopounsie xapakrepucTuku. OlieHuBaHUE BEPOSTHOCTU COOBITUS
10 BHIOOPOYHBIM JaHHBIM. [IpoBepka mpocTelmx runoTe3 ¢ NOMOIIbIO U3YUYEHHBIX paclpeieieH .

HenpepriBHble  cnydaiinble  BenuuuHbl. [lpumepbl. DyHKIUS IOTHOCTH  BEPOSTHOCTH
pacnpenenenus. PaBHOMepHOE pacnpeieIeHHe U €ro CBOMCTBA. 3a/1auu, MPUBOASAIIME K MTOKA3aTEIIbHOMY
pacnpeneneHuo. 3ajadd, NOPUBOJAIIME K HOPMalbHOMY pacnpeneneHuto. DyHKUMS MIOTHOCTU
BCPOATHOCTU IIOKA3aTCIBHOI'0 pacnpeaciCHusd, q)yHKHI/ISI IIOTHOCTU BCPOATHOCTU HOPMAJIIBHOT'O
pacupCaciICHU. q)yHKI_[I/IH IJIOTHOCTH U CBOMCTBA HOPMAJIbHOT'O PaCIIpCACIICHH.

[TocnenoBarenbHOCTh  OJMHOYHBIX ~ HE3aBUCUMBIX  COOBITMH.  3agaud, HPUBOISIIME K
pactpenenenuro Ilyaccona.

KoBapuanusi nByx cinydaiiHeix BenuunH. Koadduiment nmueitHon koppensunuu. CoBMeCTHBIE
HaOJIOICHUST JIBYX BEJIMYMH. BBIOOpOYHBIN KOA(pUIMEHT Koppemsuuu. Pasnuune Mexay JTUHEHHOM
CBSI3bI0 M MPUYMHHO-CIIEJICTBEHHOMN CBA3bI0. JIMHEiHas perpeccusi, METOl HAMMEHBIINX KBaJIpaToB.



IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATbBI

I/I3yquHe MAaTCMaTUK Ha YPOBHC OCHOBHOI'O 06IJ_IGFO 06pa3OBaHI/IH HaIpaBJICHO Ha OJOCTUIKCHUC

00y4aroIUMHUCS JTMYHOCTHBIX, METAIpPEIMETHBIX M IPEIMETHBIX pe3yJbTaTOB OCBOEHHUS Y4eOHOTro
npeaMera.

JIMYHOCTHBIE PE3YJIBTATbHI

JImyHOCTHBIE PE3YIbTATBI OCBOCHUS IPOrpaMMBI IO MATCMATHKE XaPAKTCPU3YHOTCA B HaCTU:

— HNaAaTPUOTHYECKOI'0 BOCIIUTAHMUA:

c(hOpMUPOBAHHOCTh POCCUMCKOW T'PAKIAHCKOW HWACHTUYHOCTH, YBaXKCHHUS K TMPOILIOMY |
HACTOAILIEMY POCCUKWCKOM MAaTEMATHUKH, LEHHOCTHOE OTHOLIEHHE K JIOCTHKEHUSM POCCUHUCKUX
MaTeMaTUKOB M POCCUICKOM MaTEMaTUYE€CKOMN IIKOJIbI, HCIOJIb30BAHUE ITUX JOCTHKEHUN B JPYTrUX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMHKH;

— TPANKIAHCKOIO 1 1YXOBHO-HPABCTBCHHOI'0O BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh TPAKIAHCKON TTO3UIIMU 00YYAIOMIETOCsS KaK aKTHBHOTO M OTBETCTBEHHOTO YJICHA
POCCHIICKOTO OOIIeCTBa, TMPEACTABICHUE O MaTEMaTHYECKHX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3InYHBIX CTPYKTYP, SIBJICHUH, MPOLEAYpP IPa)JIaHCKOro 00IIecTBa (BBIOOPHI, OMPOCHI U JAPYroe),
YMCHUC B3aHMOHeﬁCTBOBaTb C COOHMAJIBHBIMH HMHCTUTYTaMU B COOTBCTCTBUH C HX ¢)YHKIII/I$IMI/I u
HA3HAUYCHUEM; OCO3HAHUE JYXOBHBIX IIEHHOCTEH pPOCCHUHCKOTO Hapoaa, cHOpMUPOBAHHOCTD
HPAaBCTBCHHOI'O CO3HAHHA, OTHUYCCKOTO MOBCACHHUSA, CBA3AHHOIO C IMPAKTUYCCKUM IMPUMCHCHUCM
JOCTHDKEHUH HAayKH M JCSITEIbHOCThIO YYEHOTO, OCO3HAHHE JIMYHOTO BKIAJa B IOCTPOCHHE
YCTOMUYMUBOTO OYAYIIETO;

— TPYAOBOI'O BOCIIMTAHMSA:

FOTOBHOCTb K TPYyHdy, OCO3HAaHUE ILIEHHOCTH TPYJIOJIIOOMs, HHTEpec K pa3JIM4yHbIM chepam
Ipo(hecCHOHANIBHOM J1eATENbHOCTH, CBSI3aHHBIM C MaTEeMaTHUKOM M €€ MNPHIOKEHUSIMH, YMEHHE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymiel mpodeccu M peannu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE
IUTaHbI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YE€CKOMY 0O0pa30BaHHI0 M CaMOo00pa3oBaHHUIO Ha
IPOTSKEHUM BCEH JKW3HHM, TOTOBHOCTh K AKTMBHOMY YYAaCTHIO B PELIEHUHM IPAKTUYECKUX 3a7ay
MaTE€MaTU4YeCKON HaIllPaBJIECHHOCTH;

I3CTETHYECCKOI0 BOCIIUTAHUA:

JCTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAas OCTETUKY MAaTeMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, pELIEeHUH, pacCyXJIeHUH, BOCHPUMMYUBOCTb K MAaTEMAaTHUYECKUM AaCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

LIEHHOCTeH HAYYHOI'0 MO3HAHMS:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
OOIIeCTBEHHON TPAKTUKW, TMOHUMAaHWE MaTeMaTHYecKOW HayKu Kak c@epbl dYenoBeYecKon
JIEATEIbHOCTH, TAIlOB €€ Pa3BUTHUS U 3HAYUMOCTH ISl Pa3BUTUS LUBWIN3ALNH, OBIAJACHUE S3bIKOM
MaTeMaTUKd W MaTEeMaTU4YeCKOM KyJIbTypOH Kak CpEACTBOM IIO3HAaHUS MHpA, TOTOBHOCTHb
OCYILIECTBIIATH MMPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

— ¢u3nyeckoro BoCHUTAHUS, (OPMHPOBAHMA KYJbTYPbl 310POBbSI H 3MOIHOHAJIBHOIO

Os1aromosy4usi:

c(OpMUPOBAHHOCTh YMEHHUS MPHUMEHSTh MaTeMaTHYeCKHe 3HaHUs B HMHTEpecax 3/I0pOBOTO H
6e3omacHoro obpasa *KHM3HHM, OTBETCTBEHHOE OTHOILEHHE K CBOEMY 3/I0pOBBIO (370pOBOE MHUTaHHE,
cOaaHCUPOBAaHHBIN PEXUM 3aHIATHM U OTIbIXa, peryisipHas (Gusndeckas akTUBHOCTD), (GU3NYECKOE
COBEPUICHCTBOBAHUE IIPH 3aHATHUSIX CIIOPTUBHO-03J0POBUTEIBHON NEATENBHOCTHIO;

IKOJOIrn4eCKOro BOCIMTaHus :

c(OpPMUPOBAHHOCTh 3KOJOTUYECKOW KYJIBTYpPbI, MOHUMAHHE BIUSHUS COLMATbHO-I3KOHOMHUYECKUX
IPOIIECCOB HAa COCTOSHUE MPUPOAHON M COLMAIBHOW Cpellbl, OCO3HAHUE TI00aJbHOrO XapakTepa
HKOJIOTMYECKUX MpOo0JieM, OpUEHTAIUsl Ha MPUMEHEHHE MaTeMaTH4YeCKUX 3HAHUHM Uil pelIeHUs
3ama4 B 00JAacTH OKpY’Karolled cpeabl, MJIAHWPOBAHUE TIIOCTYIIKOB W OLIEHKH HX BO3MOXKHBIX
MOCHEACTBUM ISl OKPYXKAIOUIEeH cpeibl.
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METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHUs TPOrpaMMBbI IO MAaTEMAaTUKE Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus y

obOyuvaromerocss  Oyayr chopmMupoBaHbl MeTampeaMeTHbIe Pe3yJbTaThbl, XapaKTEPHU3YIOITUECS
OBJIAICHUEM yHI/IBepCB,JIbHBIMI/I IIO3HABATCJIIbHBIMU I[GﬁCTBHSIMH, yHI/IBepcaJIBHBIMI/I KOMMYHI/IKaTI/IBHBIMI/I
JEHCTBUSIMU M YHUBEPCAJTLHBIMHU PETYJIATHBHBIMH JICHCTBUSMU.

I[Mo3naBaTeibHBbIE YHHBEPCAJbHbIE Y4eOHbIE 1elCTBUS
— 0a3o0BbIe JIOTHYECKHe JeliCTBHSA:

BBISIBJISITH M XapaKTepU30BaTh CYIICCTBEHHbIE MPHU3HAKK MATEMAaTHMYECKUX OOBEKTOB, IMOHSATHM,
OTHONICHWH MEXIYy TOHATUSAMHU, (OPMYITUPOBATH OINPEACICHUS TIOHATUH, YCTaHABJIMBATH
CYILIECTBEHHBIH TMPHU3HAK KIacCU(DPHUKAIMK, OCHOBaHHS Uig OOOOIICHHS M CPAaBHEHUS, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh,  (OPMyIUpOBaTh M  IPEOOpPa3OBbIBaTh  CYXKICHHS:  yTBEPAUTEIbHBIE U
OTpUIATENIbHBIC, SAMHIYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpeuHs B (akTax, JaHHBIX,
HAOJNIOZICHUSAX M YTBEPXKICHUAX, MpeajiaraTh KPUTEPUU JUIsl BBISIBICHUS 3aKOHOMEPHOCTEH U
MNPOTHUBOPEUHNL;

JIeTIaTh  BBIBOJBI C  HCIIOJb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W  HMHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSITEILHO JIOKA3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKACHUN (TpsIMble U OT
MPOTUBHOTO), BBICTPaNBaTh apryMEHTAIIUIO, TPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 00OCHOBBIBATD
COOCTBEHHBIE CYXKJICHHS U BBIBOJIBI;

BbIOUpaTh CHOCOO pelmieHus: y4eOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHAHTOB pEILICHHS,
BBIOMPATh HaNOOJIeEe MOIXOIANIUN C YUETOM CAMOCTOATEILHO BBIJCIICHHBIX KPUTEPUEB).

— 0a30BBIC HCCJIeI0BATEILCKHE ACHCTBYA:

UCIIOJIb30BaTh BOIPOCH! KaK MCCIIEA0BATENLCKUN HHCTPYMEHT MO3HaHUA, (POPMYyITUpPOBaTh BOMPOCHI,
¢dukcupyromme npoTUBOpeUHe, Mpo0ieMy, YCTaHaBIMBaThL HCKOMOE M JaHHOE, (OpMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO ITO3ULINI0, MHEHUE;

IIPOBOJAMTH CaMOCTOSITEIbHO CIJIAHUPOBAHHBIA AKCIEPUMEHT, HCCIEIOBAaHHE [0 YCTaHOBJICHUIO
0COOEHHOCTEM MaTeMaTH4ecKOro o0OBbEeKTa, SIBIEHUS, MPOILecca, BBISABICHUIO 3aBUCUMOCTEH MEXTy
00BEeKTaMu, SIBJICHUSIMU, IIPOLIECCAMU;

CaMOCTOSITENIbHO  (OPMYJIMPOBATh OOOOWIEHUsI W BBIBOJBI 110 pe3yjibTaTaM MpPOBEAEHHOTO
HAOJIIO/IEHUS, UCCIIEIOBaHMs, OLIEHHWBATh JIOCTOBEPHOCTH IOJYYEHHBIX PpE3YyJIbTAaTOB, BBIBOJIOB U
0000I11IeHMI;

IIPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE MpOLEcca, a TaKyKe BBIJBUraTh MPENOJOKEHUS O €ro
pa3BUTHHU B HOBBIX YCIIOBUSIX.

padota ¢ nundgopmanueii:

BBISIBIIAITH Ie(UIIUTH HH(GOPMAIINH, TaHHBIX, HEOOXOAUMBIX JUISI OTBETA HA BOMIPOC M JUIS PEUICHHUS
3a]1auu;

BHIOMPATh MHPOPMAIIUIO U3 UCTOYHUKOB PA3IMUHBIX THUIIOB, aHAIM3UPOBATh, CHCTEMAaTU3UPOBATh U
MHTEPIPETHPOBATH MHPOPMAIIUIO PA3IUYHBIX BUJIOB U ()OPM MpEICTaBICHUS;

CTPYKTYpHUPOBaTh HMH(OPMAITUIO, TPEACTABIATE €€ B pPa3IWYHBIX (opMmax, WLIFOCTPHPOBATH
rpaduvecKku;

OIIEHUBATh HAAEKHOCTH HH(OPMAIIHH IO CAMOCTOSATENIEHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

KomMyHHKaTHBHBbIE YHHBepcaJlbHble Y4eOHbIe el cTBUSA

BOCTIPHHUMATh ¥ (OPMYIIUPOBATH CYXICHUS B COOTBETCTBUH C YCIOBUSIMH W IEJSIMH OOIICHHS,
SCHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NMHCHMEHHBIX TEKCTaX, aBaTh
HOSICHEHUS 110 XO/1y PEUICHUS 3a/1a4ui, KOMMEHTHPOBATh MOJIYUYCHHBIH Pe3yJIbTaT;

B X0JIe 00CYX/IEeHUS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TeMbI, TPOOIEMBI, perIaeMoit
3a7a4M, BBICKA3bIBATh WJIEH, HAIICJICHHBIC HA TOMCK PELICHUS, CONOCTABISATH CBOM CYXKICHHS C
CYXJIEHUSIMH JPYTMX YYAaCTHHKOB AMAJOra, OOHAPYXHBATh pPAa3JIM4YM€ M CXOACTBO IO3UIHHA, B
KOppeKTHOH (hopme hopMynupoBaTe pa3HOTIIACHS, CBOM BO3PAKEHMUS;
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« IPEACTaBIATb  PE3yAbTaThl  PELICHHWs  3aJadd, OKCIIEPUMEHTAa, HCCIEAOBAHHA, IPOCKTa,
CaMOCTOSITENIbHO BBIOMpPATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a/a4 MPE3eHTAUH U O0COOCHHOCTEH
ayJUTOpHUH.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

CaMOOPIaHM3AIUA:

+ COCTaBJIATH IUIaH, aJIrOPUTM PELICHUs 3a/lauyM, BHIOMpATh CIIOCOO PELIeHUs C YYETOM HMEIOLUXCs
pPECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH BAPHAHTHI PEIICHUIA
¢ y4€TOM HOBOM MH(OPMALUH.

— CaMOKOHTPOJ/Ib, JMOLMOHAIbHBIN HHTEJICKT:

- BJIQJCTh HABBIKAMH II03HABATEIIbHOW peQIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHHA H
MBICIIUTENIBHBIX MPOLECCOB, UX PE3yJbTaTOB, BIaJeTh CHOCOOAMH CaMOIPOBEPKH, CAMOKOHTpPOJIS
Ipolecca U pe3ynbTaTa pelleHrs MaTeMaTUIeCKON 3a1a4H;

« IpPEeIBHUIETh TPYJHOCTH, KOTOPHIE MOTYT BO3ZHUKHYTh IIPH PEIICHUU 33Ja4l, BHOCUTb KOPPEKTUBBI B
JESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSATEIbCTB, JAHHBIX, HaMIEHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEN;

- OLIGHUBATh COOTBETCTBUE PE3yJbTaTa LEIH W YCIOBUSAM, OOBSICHATH MPUYHMHBI IOCTHOKEHHS WA
HEJIOCTHKEHUS Pe3yIbTaTOB AEATENbHOCTH, HAXOAUTh OLIMOKY, /1aBaTh OLIEHKY MPUOOPETEHHOMY
OIIBITY.

— COBMECTHAsl JeATeJbHOCTD:

- IIOHUMaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOM M MHAWBUAYaJIbHOW pabOThl NMPH PELICHUU
yueOHBIX 3ajay, MPUHUMATh IEJIb COBMECTHON JEATENbHOCTH, IUIAHUPOBATh OPIraHU3ALNIO
COBMECTHOHM paboThl, pacnpenesTh BUJbl paboT, 1OroBapuBaThCs, 00CYXKAATh MPOLECC U pe3yIbTaT
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

- y4acTBOBaThb B IPYIIOBBIX (hopMax paboThl (00CYxaeHHsI, OOMEH MHEHHH, «MO3TOBBIE IITYPMbI» U
WHBIE), BBIMOJHITH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JAEWUCTBUA C JIPYTMMH UJIEHAMH
KOMaH[bl, OLEHMBAaTh KAauyeCTBO CBOEro BKJIaga B OOHmMHA NPOAYKT MO  KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJIEHCTBUS.
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MNPEIAMETHBIE PE3YJIbTATbBI
10 KJIIACC
K konny o6yuenus B 10 kiacce oOydaromuiicss HOTyYUT CIEAYIONIUE MPEIMETHBIE PE3YIbTAThI:

KYPC «AJITEBPA H HAYAJIA MATEMATHYECKOI'O AHAJIH3A»

Yuciia 1 BBIYMCICHUSA

CB00OOHO OrepupoBaTh MOHATUSMU: PALMOHAIBLHOE YHCIIO, OECKOHEUHAs! MepruonyecKast Apoob,
MPOLEHTHI, UPPALUOHAIBLHOE YWCIO, MHOXKECTBA PAI[MOHAJBHBIX U JCHCTBUTEIBHBIX YHCEN, MOJIYJb
JEUCTBUTEIILHOT'O YHCIIA;

MPUMEHSTH ApOoOU U MPOLEHTHI Ul PEeUICHHs MPUKIATHBIX 3a/1a4 U3 Pa3IMYHbIX OTpaciieil 3HaHHM
Y peajbHOM KU3HHU;

IPUMEHSTH NPUOJIMKEHHBIE BBIUMCICHUS, IIPaBUila OKPYTJIEHUS, IPUKUIKY U OLIEHKY pe3yibTara
BBIYMCIICHHI,

CBOOOZHO ONEpUpOBaTh MOHSITUEM: CTENEHb C LEJIBIM MTOKA3aTeleM, MCIONIb30BaTh MOAXOISAIIYIO
dbopMy 3anucu JeHCTBUTENBHBIX YHCEN IS PEHICHHs MPAKTUYECKUX 3a/1a4 U MPE/ICTABICHUS TaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKUI KOPEHb HATYPAIbHOM CTENCHH;

CBOOOJHO OTEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBLHBIM ITOKA3aTeNeM;

CBOOOJTHO OTIEPHPOBATH MOHATHIMH: JIOTapH(PM YHCIIa, AECATUIHBIC U HaTypaJlbHBIC JIOTapH (MBI,

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CHHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC YHCIOBOTO apryMEHTa;

OIIEpUPOBATh MOHATUSIMU: APKCUHYC, APKKOCUHYC M ApKTaHI'€HC YUCIIOBOTO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

CB0oOOHO omepupoBaTh IOHATHSAMHU: TOXJIECTBO, YpaBHEHHME, HEPAaBEHCTBO, PaBHOCHUJIbHBIE
YpaBHEHUS U ypaBHEHUS-CIICJICTBUS, PABHOCHIIbHBIE HEPABCHCTBA,

IPUMEHSTh Pa3IMYHbIE METOJAbl PELIEHUS PALMOHAIBHBIX U JPOOHO-pAallMOHAJIBHBIX YpaBHEHUH,
MPUMEHSATh METOJ MHTEPBAJIOB ISl PELIEHUSI HEPABEHCTB;

CBOOOJHO OMEpPUPOBATH MOHATHSAMHU: MHOTOYJIEH OT OJIHOM MEepeMEHHOW, MHOTOYJIEH C LIEeJbIMU
K03(ppULIMEeHTaMU, KOPHM MHOTOYIEHA, MPUMEHATh JEJIeHHEe MHOrOWIeHa Ha MHOTOWIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera miid penienus 3anay;

CBOOOJHO OMEPUPOBATH MOHATUSMU: CHUCTEMa JIMHEWHBIX YpaBHEHUH, MaTpulla, OMpEeAeTUTENb
MaTpullbl 2 X2 M €ro reoMEeTPUYECKU CMBICI, HCIOJB30BaTh CBOICTBa OmpenenuTens 2 X 2 s
BBIYKCIICHUS] €T0 3HAYEHUs, TPUMEHATh ONPEICIUTENN JUIsl PEUICHUs CUCTEMBbI JTUHEWHBIX YpPaBHEHUH,
MOJIEJIMPOBaTh pealbHbIE CUTyallUM C TIOMOIIbI0 CHCTEMbl JIMHEMHBIX YpaBHEHUH, HCCIEA0BaTh
IIOCTPOCHHBIE MOJEIM C TOMOILIBIO MaTpULl M ONPEACIINTENEH, HHTEPIPETUPOBATH TOTYYEHHBIN
pe3ynbTart;

UCIIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHAMH JUIsl TpeoOpa30BaHus BRIpaKEHUI;

BBITMOJHATh MPEOOPa30BaHUs YHCIOBBIX BBIPAXKEHHUH, COJAEp)KAIMX CTENEHU C PalUOHAIBHBIM
MIOKa3aTeNeM;

MCIIOJIb30BaTh CBOMCTBA Jorapu(pMoB i mpeodpa3oBaHus Jorapu(PMUUECKUX BBIPAXKEHUN;

CBOOOJTHO ONEpUPOBaTh MOHATUSMH: HUpPpalMOHAJIbHBIE, IOKa3aTelbHble M JOrapumuyecKue
YpaBHEHHUS, HAXOJUTh UX PEUICHHs C IOMOILBIO PABHOCUIIBHBIX MEPEXO0/I0B WM OCYLIECTBIISISI IPOBEPKY
KOpHEH;

MIPUMEHSATH OCHOBHBIE TPUTOHOMETPHUUYECKHE bopMyIibI TUISE npeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUH;

CBOOOJHO ONEpPUPOBATH MOHSITUEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, MPUMEHSTh HEOOXOIUMBbIE
(GbopMyITBI TSl pEIICHUSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHUX ypaBHEHUM;

MOJIEJIMPOBaTh pEAIbHBIE CUTYallUd Ha S3bIKE aireOpbl, COCTaBISATh BBIPAKEHUS, YPABHEHMS,
HEPAaBEHCTBA 110 YCJIOBHUIO 3aJayud, MCCIEN0BAaTh IOCTPOEHHBIE MOJEIM C HMCIOJIb30BAaHUEM arapara
anreopsol.

DOyHKUUH U rpaduku

CB00OOIHO OTEpUpPOBATh MOHATHAMU: (YHKIIHS, CIIOCOOBI 3aaHus (HYHKIIMH, B3aUMHO OOpaTHBIE
¢ynkuuu, koMno3uuus ¢GyHKUWH, rpaduk (yHKIMM, BBIIOTHATH 3JIEMEHTApPHBIE NPEOOpa3OBaHUS
rpaguKkoB PyHKITHI;
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CBOOOJIHO OINEPUPOBATh MOHATUSAMHU: O0JACTh ONPEAEICHHUS M MHOXECTBO 3HAYEHHMH (DyHKIUH,
HYIM (QYHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJIHO OIEpUpPOBaTh MOHATUAMU: YETHbIE U HEYETHbIE (DYHKIMM, NEpUOANYECKHE (DYHKIHMH,
IPOMEXYTKM MOHOTOHHOCTH (YHKIMH, MAaKCUMyMbl M MHUHUMYMBI (YHKIHMH, HauOoJblee W
HalMEHbllIee 3HaueHue (PyHKIMH Ha IPOMEXKYTKE;

CBOOOJTHO OIEPUPOBATH MOHATUSMU: CTEIICHHAsA (PYHKIUS C HATYpAJIbHBIM M IEJIBIM TIOKA3aTeIeM,
rpaduk cTeneHHON (YHKIMU C HaTypajlbHBIM U LIEJbIM IOKa3aTesneM, rpaduk KOpHs n-oi CTENEHU Kak
(GyHKIMU 0OpaTHOM CTENEHH C HATypaJIbHBIM IIOKA3aTeIeM;

ONEpUPOBATH NMOHATUSAMM: JIMHEHHAsA, KBagpaTU4Has U APOOHO-IMHEHHass (YHKLUU, BBIIOIHSATH
3JIEMEHTAPHOE MCCIIEIOBAHNE U TIOCTPOEHHUE UX IPaUKOB;

CBOOOJTHO OTIEPHPOBATH MOHATUSAMHU: TTOKa3aTeNbHas U Jorapumuueckas GyHKINU, UX CBOWCTBA U
rpaduKu, UCIIOIB30BaTh UX I'padMKH JUIsl pELLICHHs ypPaBHEHUI;

CBOOOJHO  OMEpPUPOBATh  MOHATUSMH: TPUTOHOMETPHYECKAs  OKPYXKHOCTb,  OMNpEICICHHE
TPUTOHOMETPUUYECKUX (PYHKLIUI YUCIOBOIO apIyMEHTa;

UCTIONIB30BaTh rpaduku (QYHKIUI U MCCIEOBAHUS MPOLECCOB M 3aBUCUMOCTEH NPU pEIICHUH
3aJa4 U3 JIPYrux y4eOHbIX IPEIMETOB U PealbHOM KU3HM, BhIpakaTh (JOpPMYJIaMH 3aBUCUMOCTH MEX]Y
BEJIINYMHAMU;

Hauvana MmaTeMaTH4eCKOro aHAJIN3a

CBoOOHO oOmepupoBaTh MOHATUSMH: apu(MeTHUecKass H T€OMETpHUYECKass IpPOTpeccHs,
0eCKOHEUHO yObIBaIOIasi TeOMETPUUYECKas POTPECCHsi, TMHEUHBIA U 3KCIIOHEHLIMANIBHBINA POCT, hopMmya
CJIO’KHBIX TPOLIEHTOB, UIMETh MPEACTABICHUE O KOHCTAHTE;

UCII0JIb30BaTh MPOTPECCHM VIS PELICHUS PEeabHBIX 33/1a4 IPUKIAHOIO XapaKTepa;

CBOOOIHO OIEpUPOBATH HOHATUSAMHU: II0CJIE/I0BATEIIHOCTD, CIIOCOOBI 3a7aHus
[OCJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OIPAaHHYEHHBIC [OCIEIO0BATEIbHOCTH, IOHHUMATh OCHOBBI
3apOXKJCHNS] MaTeMaTHYECKOT0 aHAIN3a KaK aHalIN3a 0ECKOHEYHO MaJIbIX;

CBOOOJTHO OIEPUPOBATH MOHATUAMU: HETIpephIBHbIE (DYHKIIMU, TOUKH pa3pbiBa Tpaduka QyHKIUH,
aCUMITOTHI rpaduka GyHKIHHY;

CBOOOJTHO OIEpHUPOBATH MOHATHEM: (YHKIHMS, HEMpEepbIBHAS HAa OTpe3Ke, NMPUMEHSATh CBOMCTBa
HETIPEPHIBHBIX (DYHKIIMIA IS peIIeHus 3a/1a4;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMM: TepBasi U BTOpas MPOU3BOAHbBIE (YHKLMH, KacaTelabHas K
rpaduky GyHKIUU;

BBIYHUCIIATH POU3BOAHBIE CYMMBI, IIPOU3BEIEHUS, YACTHOTO M KOMIIO3UIUH JBYX (DYHKIMM, 3HATH
IIPOM3BOIHBIC DJIEMEHTAPHBIX (YHKIINH;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI TPOU3BOAHOM [Tl peleHns 3a/au.

MHoKecTBa U JIOTHKA

CB0060HO OnepUpPOBaATh MOHATUAMHU: MHOXKECTBO, ONEPAIIH HAJl MHOKECTBAMU;

UCTIOJTB30BaTh TEOPETUKO-MHOXKECTBEHHBI ammapar Ui ONHMCaHUS pPEAlbHBIX TIPOIECCOB H
SIBIICHUM, IPU PEIICHUH 3a/1a4 U3 JAPYTUX y4eOHBIX MPEAMETOB;

CBOOOZHO OMNEpPUPOBATH MOHSATHAMH: OIPEICICHUE, TEOPEMa, ypaBHEHHE-CIIEICTBHE, CBOWHCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTelbCTBO, PABHOCUIIbHBIC YPABHEHUS U HEPABEHCTBA.

KYPC «I'EOMETPUA»
CB0OOO/IHO OmepUpoBaTh OCHOBHBIMU MOHATHSIMH CTEPEOMETPUM TMpPH pELIEHUH 3a7ad |

MPOBEICHUN MaTEMAaTHICCKUX PACCYKICHHIA;

NPUMEHSTh aKCHOMBI CTEPEOMETPHUH U CIICIICTBUS U3 HUX MPH PEHICHUN T€OMETPUUYCCKUX 3a]1aY;

KIaccu(UIMPOBATh B3aMMHOE PACIOJIOXKEHHWE TMPSIMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJHO OTIEPUPOBATH MOHITUSIMH, CBSI3aHHBIMH C YIJIAMH B MPOCTPAHCTBE: MEKAY NPSIMBIMU B
NPOCTPAHCTBE, MEX/TY MPSMOM U IJIOCKOCTHIO;

CcBOOO/IHO OMEPUPOBATH MOHATHIMH, CBI3aHHBIMH C MHOTOIPaHHUKAMU;

CcBOOOIHO pacro3HaBaTh OCHOBHBIC BHIBI MHOTOI'PAaHHHMKOB (TIpU3Ma, MUPaMUa, MPSIMOYTOIbHBIN
napasuienienumnen, Kyo);
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KJIaccu(UIUPOBaTh MHOTOI'PAaHHHUKH, BEIOUPAsi OCHOBAHUS IS KIIACCU(HUKAIINH;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAaHHUKOB TIOCKOCTBIO;

BBINIOJIHATH MapaJUIeIbHOE, IEHTPATHHOE H OPTOTOHAILHOE IPOSKTUPOBAaHUE (PUTYDP HA IIOCKOCTbD,
BBITIOJHATH H300paykeHNsT GUTYpP Ha IUIOCKOCTH;

CTPOUTH CEYEHHUS MHOTOIPAaHHHMKOB Pa3IMYHBIMH METOJIaMH, BBIIOJHATH (BBIHOCHBIC) IUIOCKHE
YepTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHH3Y;

BBIYHCIIATH TUIONIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPH3Ma, IMPAMHU/Ia), TEOMETPUYECKHUX Tel C
npuMeHeHneM Gopmyr;

CBOOOZHO ONEPHPOBATH IMOHITUSMH: CHMMETPUS B IPOCTPAHCTBE, IIEHTP, OCh U IUIOCKOCTh
CUMMETpPHH, IIEHTP, OCh U IJIOCKOCTb CUMMETPHUHU (PUTYPBI;

CBOOOJHO ONEpUPOBATh TMOHATHSAMH, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpAWHATaM B
HPOCTPAHCTBE;

BBITIOJIHATH JICHCTBUS Ha/l BEKTOPAMH;

pemaTh 3aa4i Ha JOKa3aTeIbCTBO MAaTEMAaTHUYECKUX OTHOIICHUH W HAXOXKIEHHE T€OMETPHUECKUX
BEJIMYHMH, TPUMEHSS HM3BECTHBIE METOAbl NpPU PEIICHUH MaTeMaTHYeCKHMX 3a7ad IMOBBIIIEHHOTO H
BBICOKOTO YPOBHSI CIIOXKHOCTH;

NPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CPEICTBA M DICKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
IIPU PEUICHUH CTEPEOMETPHUECKUX 334,

U3BJICKaTh, IPEOOpPa30OBBIBATh M HHTEPIPETHPOBATH HH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTekKax U PUCYHKAX;

NPUMEHATH TOJIyYCHHBIEC 3HaHUsI HA NMPAKTUKE: CPAaBHUBATH U aHAJTM3UPOBATh peajbHbIC CUTYAIIHH,
NPUMEHSTh W3YYEHHBIC TMOHATHS B TIPOLIECCE IMOKMCKA PEIICHHs MaTeMaTUYeCKH C(HOpMYIHPOBAHHOM
npoOJIeMbl, MOJAETHPOBATH pealibHble CHUTYallud Ha SI3BIKE TE€OMETPHH, HWCCIIEAOBaTh IOCTPOCHHBIC
MOJIENIN C MCIIOJIb30BAaHHEM T'€OMETPUUECKUX TMOHATUH U TeopeM, ammapara anreOpbl, pemaThb
NpaKTUYECKHE 3a7]auil, CBA3aHHBIE C HAXOXKIEHUEM F€OMETPUUECKUX BEJIMUNH;

UMETh TPEACTaBICHUS OO0 OCHOBHBIX JTalax pa3BUTHS TEOMETPUM KaK COCTaBHOW YacTH
dyHIaMeHTa pa3BUTHS TEXHOJIOTHIA.

KYPC «BEPOATHOCTDh H CTATHCTHKA»

CB00OJIHO omepupoBaTh MOHATUSAMU: Tpad, MIOCKUM rpad, cBsA3HBIN rpad, myTh B rpade, 1enb,
LIUKJI, IEPEBO, CTETIEHb BEPIINHBI, IEPEBO CIYUaHOIO AKCIIEPUMEHTA;

CBOOOJTHO ONEpUpPOBaTh MOHATUAMH: CIy4aiHbII 3KCIIEPUMEHT (ONBIT), CiydyaifHOe COOBITHE,
JJIEMEHTapHOE CIy4yaiHOe COOBITHE (3JIEMEHTApHBIM MCXO0J1) CIIy4aifHOTO OIBITA, HAXOAUTh BEPOSATHOCTH
COOBITHI B OMBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMH COOBITHSAMU;

HaxoJUTh U (OPMYIHPOBATH COOBITHS: TIEpeceueHrne, 0ObeIMHEHNE JaHHBIX COOBITHI, COOBITHE,
IIPOTUBOIOJIOKHOE JTaHHOMY, UCII0JIb30BAaTh MAarpaMMbl DHjepa, KOOPAMHATHYIO NPAMYIO JUIsl PEILIEHUs
3aja4, MoJb30BaThcsd (OPMYINOH CIOKEHUsT BEPOATHOCTEH Uil BEpOATHOCTEH JBYX M TPEX CIy4alHBIX
COOBITHI;

ONepUpOBaTh MOHATHUAMHU: YCIOBHAs BEPOSTHOCTh, YMHOJKEHHE BEPOSTHOCTEW, HE3aBUCHUMBIE
COOBITHS, JIEPEBO CIYYalHOTO 3KCIIEPUMEHTa, HAXOAUTh BEPOSITHOCTU COOBITHI C MOMOIIBIO MpaBUIIa
YMHOXXEHUSI, JIepeBa CIIy4yallHOrO OIIbITa, MCIIOJIb30BaTh (OPMYIY IOJHOM BEpOATHOCTH, (GopMyny
baiieca mpu pemieHun 3aaay, ONpeeNATh HE3aBUCUMOCTb COOBITUH MO (QopMyse W MO OpraHu3aluu
CIIy4ailHOTO AKCIIEPUMEHTA;

NPUMEHATh U3y4eHHble KOMOMHATOpHBIE (OPMYJIBI A MEPEYUCICHHUS SJIEMEHTOB MHOXECTB,
3JIEMEHTAPHBIX COOBITHH CITy4aifHOTO OIIBITA, PEIICHUS 3a/1a4 [10 TEOPUH BEPOSTHOCTEHH;

CBOOOJIHO OTMEPUPOBATH MOHATHUSIMU: OMHAPHBIN CITyYaliHBIN OMBIT (MCIIBITAHKE), YCIIEX U HEeyaava,
HE3aBUCHMbIE UCIBITAHUS, CEPHs UCTIBITAHUN, HAXOIUTh BEPOSITHOCTH COOBITHI: B CEpUU MCIIBITAHUM 10
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MEPBOrO ycIieXa, B CEpUU HCIBITAaHW BepHys/uM, B OMBITE, CBSI3AHHOM CO CIIYYaliHBIM BBIOOPOM U3
KOHEYHOU COBOKYITHOCTH;

CBOOOZHO ONEpUPOBATh TOHATHUSAMHU: CIydyaliHas BEJIMYMHA, paclpeiesieHue BepOSITHOCTEMH,
quarpamMma  pacripesesieHds, OuHapHas cioydyaiiHas BeJIMYMHA, TEOMETpHUYecKoe, OWHOMHAIBLHOE
pacnpeneseHue.

11 KJIIACC
K konity o6y4enust B 11 kiaacce oOydaromuiicss HOTyYUT CIEAYIONUE MPEIMETHBIC PE3YIbTATHI:

KYPC «AJITEBPA U HAYAJIA MATEMATHYECKOI' O AHA/IU3A»

Yuciia 1 BIYUCICHUA

CB0OOIHO OmepupoBaTh MOHATUSMU: HATYpaJbHOE U LIEJI0€ YHUCIIO, MHOXKECTBA HATypalbHBIX U
LEJbIX YMCEN, UCTIOJIb30BaTh NMpu3HaKku aeauMocTH uensix yncen, HOJl u HOK naTypanbHbIX uncen ams
pelieHus 3a1a4, IPUMEHTh alroput™ EBkinaa;

CBOOOJHO ONEpUPOBaTh IOHSITHEM OCTAaTKa I10 MOJYJIO, 3alUChIBaTh HATypajbHbIE 4YHCIA B
Pa3IMYHBIX MO3ULUOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHSTUSAMU: KOMILJIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCEN,
IPEJICTaBISITh KOMIUIEKCHBIE YHUCIIAa B alnreOpandeckoidl M TPUTOHOMETPUYECKO (opMe, BBIMOJIHATH
apru(dMeTHUECKUE OTIepallii ¢ HUMU B U300pakaTh Ha KOOPIMHATHOM MJIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA

CB0OOJIHO oOIepupoBaTh MHOHATHUAMU: HMPPALMOHAIBHBIE, IOKa3aTelIbHbIE U JIOrapu@MUUecKue
HEpaBEHCTBA, HAXOJIUTh UX PELICHHUS C IOMOIIbI PABHOCHIIBHBIX IIEPEXO/I0B;

OCYIIECTBIISATH 0TOOp KOPHEN IIPU PEILIEHUU TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJHO OMEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSITh HEOOXOIUMBbIE
(GopMyJIbl ISl pEIIeHNs] OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHSMM: CHCTEMa M COBOKYIIHOCTh YpPaBHEHUIl M HEpPaBEHCTB,
PAaBHOCHJIBHBIE CHUCTEMBI M CHCTEMBI-CIEICTBUS, HAXOIWTh PELICHHUS CHUCTEMBI M COBOKYITHOCTEU
palMOHATIBHBIX, UPPALIMOHATIBHBIX, TOKA3aTEIbHBIX U JOrapU(pMHUECKUX YPAaBHEHUN U HEPABEHCTB;

pemarb  palUoOHaJbHbIE,  UpPpPAlMOHAJbHBIE,  IOKa3aTelbHblE,  JIOTapupMUYECKUe U
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COAEpKAILIUE MOLYJIN U ITapaMeTpBbL;

NPUMEHSTh Tpapuueckue METOJbl JJIs PEIIeHUs YpaBHEHMH M HEpPaBEHCTB, a TaKXKe 3adad C
napamMeTpamu;

MOJIEJIMPOBaTh pEAJIbHbIE CUTYallUH Ha SA3bIKE aireOpbl, COCTaBJISATh BBIPAKEHUS, YPABHEHMS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33/1a4U, UCCIIEA0BATh TOCTPOECHHBIE MOJEIIN C UCIIOJIb30BaHUEM
anmnapara ajreOpbl, UHTEPIPETUPOBATH MOTYYEHHBIN pe3ynbTar.

DOyHKIUH U rpaduku

OnepupoBaTh MOHATUSAMH: IEPUOANYECKAs byHKIMS, IIPOMEKYTKH MOHOTOHHOCTH
(GyHKLIUYU, TOUKH IKCTpeMyMa (GYHKIMM, HauOoJblllee M HauMeHbllee 3HAaYeHHs (QYHKLIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JUIS Uccie0BaHus QYHKINH, 3alaHHON rpadukom.

OnepupoBaTh MOHATUSAMH: T'padUKU MMOKA3aTeNbHOU, JOorapu(pMUUECKOM U TPUTOHOMETPHUYECKUX
byHKIMH; n300pakaTh UX Ha KOOPAMHATHOM IJIOCKOCTH M HCIONb30BaTh ISl PEICHUsS YpaBHEHUN U
HEPaBEHCTB.

N300paxaTh Ha KOOPAMHATHOMN IMJIOCKOCTU TpapUKU JIMHEHHBIX YpaBHEHHM W HCIOIb30BaTh HUX
JUISL pELLIEHUs] CUCTEMBI JIMHEMHBIX YPABHEHU.

Hcnonp3oBarh rpaduku GyHKIUN A7 KUCCIETOBAaHUS MPOLECCOB M 3aBUCUMOCTEN U3 JAPYrUX
y4eOHBIX AUCLUIUINH.

Hayana maTemMaTHueckoro aHajimsa

Mcnonb30BaTh MPOU3BOJHYIO TSl UCCIIEI0BaHUS (PYHKIIMU HA MOHOTOHHOCTB U DKCTPEMYMBI;

HaXOJUTh HauOoJbIIIee U HAaUMEHbIlIee 3HaYeHHs (PYHKIIUK HEPEPHIBHON Ha OTPE3KE;

UCIIOJIB30BaTh IIPOM3BOIHYIO JUIsl HAXOK/ICHUS HAWJIYYILIErO PEIIEHUs B IPUKIIAIHBIX, B TOM YUCIIE
COIIMAIbHO-OKOHOMUYECKHX, 3aJadyax, JUIsl ONpPEAEIICHUs] CKOPOCTH M YCKOPEHHMs MpOoLecca, 3aJaHHOIO
dopmynoit unm rpadpukom;
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CBOOOZHO ONEPUPOBATH MOHATHAMHU: NEepBOOOpa3Has, ONpPEACIEHHBI HMHTErpaj, HAXOAUThH
nepBOOOpa3HbIE AIEMEHTAPHBIX (DYHKIMN M BHIYUCIATH HHTErpai o ¢popmyie HetoToHa-JleiiOHua;

HAaXOJWTh IJIOMIAAN TNIOCKUX (QUTYP U 0OBEMBI T C TOMOIIBIO HHTETPaa;

UMEThb TIPEACTaBICHHE O MaTeMaTHUYECKOM MOJICTUPOBAaHMM HAa TPUMEpPE COCTaBJICHUS
nuddepeHIaIbHBIX YPaBHCHHUIH;

pemiath MNPHUKIATHBIE 33Ja4d, B TOM YHUCIE COLMAIBHO-DKOHOMUYECKOTO U (U3NUYECKOTO
XapakTepa, CpeICTBaMH MaTeMaTHYeCKOro aHaJIH3a.

KYPC «'EOMETPHU»
CB0OOHO oOmEepupoBaTh MOHATHUSIMHU, CBSI3aHHBIMM C LWJIMHIPUYECKOM, KOHMYECKOM W

cepruveckoil MOBEPXHOCTSIMU, OOBICHATH CIIOCOOBI MOTYUEHHS,;

ONIEpPHPOBATH TMOHATHUAMH, CBS3aHHBIMU C TEJaMH BPALICHUS: IMJIUHAPOM, KOHycoM, chepoit u
L1apOM;

pacrio3HaBaTh Teljla BpallleHus (IMJIMHAP, KOHYC, cdepa U 1ap) U 0OBACHATh CIIOCOOBI OTY4YEHUs
TEJ BPAILLCHHUS;

KJIacCU(UITUPOBATh B3aUMHOE PACIIOIOKEHHUE CPEePhI U TIOCKOCTH;

BBIYUCIIATh BEJIMYMHBI 3JEMEHTOB MHOTOIDAaHHMKOB M TeJl BpallleHUs, OOBEMBI M IUIOLIAAU
IIOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BPALIEHUS, TEOMETPUYECKUX TeJl C IPUMEHEHUEM (OpMYyII;

CBOOOJTHO ONEpPHPOBATH IMOHATUSAMH, CBS3aHHBIMH C KOMOMHAIMAMH TeNl BpPALICHUS U
MHOTOT'PaHHHKOB: MHOTOTPAaHHUK, BIIUCAaHHBIN B Chepy U ONMHUCAHHBIN OKOJIO cepsl, cepa, BIUCAHHAS B
MHOTOTPaHHMK WJIN TEJIO BPALCHUS;

BBIYUCIIATh COOTHOLICHUS MEXY TUIOIIAASIMU OBEPXHOCTEN 1 00bEMaMU IOJJOOHBIX TEJI;

n300pakaTh H3y4aeMble (UTYpHI, BBINOJHATH (BBIHOCHBIC) IJIOCKAE YEPTEXKH W3 PHCYHKOB
IPOCTBIX OOBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJl BPALLCHUS;

U3BJIEKaTh, MHTEPIPETUPOBaTh M NPeoOpa3oBbIBaTh HHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTprUecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTekaxX U pUCYHKaX;

CBOOOJHO ONEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH OII€pallMy HaJl BEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;

pemiartb INeOMETPUYECKUE 3a7a4d Ha BBIUHUCICHHE YIJIOB MEXKIY MNPAMBIMA U IUIOCKOCTSAMH,
BBIYMCIICHHE PACCTOSTHUM OT TOYKH JI0 IUIOCKOCTH, B II€JIOM, HA IPUMEHEHUE BEKTOPHO-KOOPIANHATHOIO
METO/1a IIPU PELICHUY;

CBOOOJIHO ONEpPHPOBATh MOHATUSMH, CBS3aHHBIMU C IBUKEHUEM B IPOCTPAHCTBE, 3HATh CBOMCTBA
JBHKCHMI;

BBIMOJHATh W300pa)K€HHsI MHOTOTPAaHHUKOB W TeJ BpallleHHWs MpU MapajieIbHOM IEepPeHoCe,
LHEHTPaJIbHOW CHUMMETPHUH, 3€pKaJbHOW CHUMMETPHUH, IIPU MOBOPOTE BOKPYT MpPsAMO, mpeoOpazoBaHuUs
O00MS;

CTPOUTb CEUYEHUS MHOTOTPAaHHMKOB M TEJ BpAllEHUSA: CEYEHHs LMIMHApaA (MapajsielbHO U
NEPIEHIUKYISIPHO OCH), CEYeHHs] KOHYca (MapaielbHble OCHOBAHUIO U MPOXOJAIIUE Yepe3 BEPIINHY),
CEYeHMs 11apa;

UCIIOJIB30BaTh METObI IIOCTPOCHUS CEUEHUN: METO/ CJIEI0B, METOJ BHYTPEHHETO IIPOCKTUPOBAHMS,
METOJ1 IIEPEHOCA CEKYILEH MIOCKOCTH;

JTIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKICHNUS;

INPUMEHATh T€OMETpHUECKUe (DAaKThl AJIS PEIICHHs] CTEPEOMETPUYECKUX 3aj]ad, Mpearoaralonmx
HECKOJIKO IIaroB PeIeHMs, €CIIU YCIIOBHSI IPUMEHEHHs 3a/1aHbl B SIBHOM M HESIBHOU (opMme;

pelars 3a7a4y Ha JOKa3aTelIbCTBO MAaTEMAaTUYECKUX OTHOLICHUN U HAXOXKICHHE F€OMETPUUYECKUX
BEJIMYNH;

IIPUMEHATHh IIPOIPAMMHBIE CPEICTBA M JJICKTPOHHO-KOMMYHHKALMOHHBIE CHCTEMBI IIPU PEIICHUN
CTEPEOMETPUYECKUX 3a]1a4;
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MPUMEHSTD MOJTyYEHHbIE 3HaHUS Ha MPAKTUKE: CPAaBHUBATh, aHAIM3UPOBATh U OLIEHUBATH peajbHbIe
CUTyallu¥, TNPUMEHSTh W3YyYCHHbIE TOHITHS, TEOPEMbI, CBONCTBa B IIPOILIECCE IIOMCKA pPEIICHUS
MaTeMaTUYeCKd CQPOPMYIUPOBAHHON MPOOJIEMbI, MOJEIUPOBATH peallbHble CHUTYyalldd Ha S3bIKEe
FeOMETPHH, UCCIIeI0BATh TOCTPOCHHBIE MOJIENIH C UCIIOIb30BAaHHEM I'e€OMETPUUYECKUX TIOHATUN U TEOpEM,
anmapara ajreOppl, pemaTh NPAKTHYECKHUE 3aJa4d, CBS3aHHBIE C HAXOXKICHHEM TI'E€OMETPHUYCCKHX
BEJINYUH;

UMETh TMpEACTaBIeHUsT OO0 OCHOBHBIX JTalax pa3BUTHS TEOMETPHUM KaK COCTAaBHON YacTu
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

KYPC «BEPOATHOCTD H CTATHCTHKA»
OnepupoBaTh MOHATUSAMHU: COBMECTHOE paclpeesIeHUE BYX CIy4alHBIX BEJIMYUH, UCIIOJIb30BATh

TaOJIMIy COBMECTHOTO pACHpENENICHUs NBYX CIy4YalHBIX BEJIMYUH [JIS BBIICICHUS PaACHpPECIICHUS
Ka)X10M BEJIMYUHBI, ONPEIEIICHNS HE3aBUCUMOCTH CIIyYalHbIX BEJIMYMH;

CBOOOJIHO OMNEPHUPOBATH IOHATHEM MATEMaTUYECKOTO OXHUJAHUS CIy4alHOW  BEJIMYMHBI
(pactipeienienusi), TPUMEHSITh CBOMCTBA MAaTEMAaTHYECKOTO OXKUIAHUS MPU PEIICHUM 3aJ1a4, BBIYUCIISATH
MaTeMaTUYECKOE OXKHUAaHne OMHOMUAIBHOTO U T€OMETPUUECKOTO paclpeiesieHni;

CBOOOZHO ONEPUPOBATh MOHATHAMH: TUCIEPCUS, CTAHJAPTHOE OTKIOHEHUE CIy4ailHOW BEJIMYUHBI,
MPUMEHSATh CBOWCTBA JUCIEPCUU CIIyYailHOM BEJIMYMHBI (pacrpeiesieHus]) MpU PEIIeHUH 3ajad,
BBIYHCIIATh JUCIEPCUI0O MW CTAHJIAPTHOE OTKJIOHEHHE T'€OMETPUYECKOr0 U  OWHOMHAIBHOTO
pacrpeeneHu;

BBIUMCIISATH BBIOOPOUYHBIE XapAKTEPUCTUKU MO JAHHOW BHIOOPKE M OLEHUBATh XapaKTEPUCTUKU
TeHEPAIbHOW COBOKYITHOCTH JIaHHBIX IO BBIOOPOYHBIM XapakTepucTHKaM. OleHUBaTh BEPOSTHOCTHU
COOBITU W  TIPOBEPSITh NPOCTEUIINE CTATUCTUYECKHWE THUIOTE3bl, TMOJb3YSICh  W3yYEHHBIMHU
pacrpeaeaeHUusIMU.
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TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
KoanuecTBo yacos
Ne HaumenoBanue pas3zieioB ¥ TeM OIPOTrPaMMBbI K 11 BHCKTP OHHBIC (HH(bPOBHe)
n/n past porp Bcero OHTPOIIBHBIC PAKTHHICCKHC | 6has0BaTenbHbIC pecypebl
paboThI paboThI
MHOXECTBO AEUCTBUTCIBLHBIX YHCEll. MHOIOYJICHEI. 24 1
1 PanuonanbHble ypaBHEHHs M HepaBeHCTBa. CHUCTEMbI
JIMHEUHBIX YPABHEHUN
2 Oynkuun u rpapuku. CreneHHas (QyHKIHS € IETbIM 12 1
HoKa3aresneM
3 Apudmernaeckuit KOpEHb n-oit CTEIICHHU. 15 1
HppanunonaibHble ypaBHEHUS
4  TlokasarenpHas pyHKuus. [lokazaTenbHbie ypaBHEHUS 10 1
5 Jlorapupmuueckass  ¢yHkuus.  Jlorapupmudeckue 18 1
ypaBHEHHUS
6 TpuronomerpuyecKre BHIPAKCHUS  YPABHEHHS 22 1
7 IlocnenoBarenbHOCTH U IPOTPECCUM 10 1
8 Henpepsiubie pynkuuu. [IponsBognas 20 1
9 TloBropenue, 0000MICHNE, CUCTEMATH3AIIMS 3HAHHH 5 2
10 BseneHue B CTEPEOMETPHUIO 23 1
11 | BzaummHOe pacnojoXeHHe NPSMBIX B IPOCTPAHCTBE 6 1
12 [MapannenbHOCTh  OPSAMBIX M IJIOCKOCTEH B 8
IPOCTPAHCTBE
13 [lepnieHAUKYISAPHOCTH TPSMBIX M IUIOCKOCTEH B 25
IPOCTPaHCTBE
14 | Yrus! u paccTosHus 16 1
15  MHororpaHHUKH 7 1
16 | BekTopsl B IpOCTpaHCTBE 12
17 TloBTopenue, 0000IICHNE U CUCTEMATH3AIMS 3SHAHU T 5 2
18 ' DnemenTsl Teopuu rpadon 3
19 CnyuaiiHple  ONBITBHI,  ClydyailHble  COOBITHSL U 3
BEPOSITHOCTH COOBITUI
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20

Orneparnuy HaJi MHOKECTBAMU M COOBITUAME. ClIOKEHUE
U YMHOJXEHHE BEPOSTHOCTEH. Y CIIOBHAs BEPOSTHOCTD.
He3aBucumbie coObITHSA

21 DneMeHThl KOMOMHATOPUKH 4 1
Cepun mocnenoBaTenbHbIX HCNbITAaHUNA. McnbiTanus 5
22 bepuymmm.  CrnydailHeli  BBIOOp M3~ KOHEYHOM
COBOKYITHOCTHU
23 CrmydaliHple BETUYMHBI U pacpeIeIcHuUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 272 18
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11 KJIACC

KommuecTBo yacos

Ne HaumeHnoBanue pa3aenoB v TeM IPOrpaMMBbl KoHTpobHBIE I[IpakTHuecKue DEKTPOHHEIC (UupPOBLIC)
n/m Bcero o0pa3oBaTenbHbIE PECYPCHI
paboThl paboThl
1 | HccnenoBanue GyHKIMN C TOMOIIBIO TIPOU3BOTHON 22 1
ITepBooOpa3Hast 1 HHTETpaI 12 1
3 I'padpuxu TPUTOHOMETPHUYECKUX GYHKIIHH. 14 1
TpuronomeTpuyeckre HepaBeHCTBA
4 WppanuonansHele, Moka3aTeabHbIe U JorapupMUIECKUe 24 1
HEPaBEHCTBA
5 KowmmiekcHble uncia 10 1
6 HarypaibHbIC U LIEBIC YHCTIA 10 1
7 Cucremsl palMOHAIBHBIX, UPPALMOHAIBHBIX 12 1
MOKAa3aTeNbHBIX U JIOTapu(MUUYECKUX YpaBHEHUN
8 3amauu c mapamerpamu 16 1
9 IloBropenue, 0600IIEHNE, CHCTEMATHU3AIMSA 3HAHUH 16 2
10 AmnanmuTHyeckas TeoMeTpus 15 1
11 T[loBTopenue, 06001IEHNE U cUCTeMaTH3alMsl 3HAHUH 15 1
12 O6BEM MHOTOTpaHHUKA 17 1
13 | Tena BpamieHus 24 1
14 | [Inomaay moBEepXHOCTU U OOBEMBI KPYIJIBIX TEN 9 1
15 JIBmwxenus 5 1
16 TloBTopeHue, 0000IICHNE U CHCTEMATU3AINS 3HAHUN 17 2
17 3axoH OONbIINX YHCET 5
18 DnemeHTH MaTEMaTHYECKON CTaTUCTUKU 6
19 HenpepbiBHbIE clydaiiHble BETUYUHBI (pacrpeaeneHus), 4
MOKa3aTeIbHOE M HOPMAIILHOE pacIpe/IeIICHUs
20 Pacnpenenenue Ilyaccona 2
21 CBsi3b MEXy CITyJaiHBIMH BETHMYMHAMHA 6
22 | O0001IEeHNe U cucTEMAaTH3alNs 3HAHUHA 11 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 272 19 0
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