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1. HossicHUTEIBbHAA 3aAMMCKA

Pabouas nmporpamma mo maremaruke asl10 - 11 kmaccoB cocTaBieHa Ha OCHOBE:

*  @enepalIbHOTO TOCYJIAPCTBEHHOIO 00pa30BaTENIbHOTO CTAaHJAPTa OCHOBHOT'O CPETHEro
oOpazoBanus 2022 r.;

+  O®OOII COO.

Jannas pabouast nporpamma peanusyercs B 10 kimacce B 2024 - 2025 yyebnom rogy.

KommaecTBo yacoB2 rona oOyuenus - 544. B 10 kimacce - 272 gaca (84 B Heeno), B 11 kimacce
- 272 qaca (84 B HeJIEIIO).

Peanmzamusi mporpamMmbl  TIO MaTeMaTHKE OOECIIEYMBACT OBJIAJICHUE KIIFOYCBBIMHU
KOMIIETEHIIMSIMH, COCTABIISIOIIMMU OCHOBY JUIsl CAaMOPA3BUTHsI U HEMPEPHIBHOIO 00pa3oBaHUs,
[EJIOCTHOCTh  OOIIEKYJNBbTYPHOIO, JIMYHOCTHOTO M TO3HABATEIBHOTO PA3BUTHUS JUYHOCTH
oOyyJaronuxcs.

B mporpamme mo wmarematuke yuTeHbl uaed u TonoxkeHus «KoHuemnuuu paszBUTHA
MaTeMaTuueckoro obpaszoBanusi B Poccuiickoit ®exnepanum». B COOTBETCTBUM C Ha3BaHHEM
KOHIENIIMN MaTeMaTu4yeckoe o0pa3oBaHUE JIOJKHO, B YACTHOCTH, pEIIaTh 3a/1ady 00ecredeHUs
HEO0OXOAMMOT0 CTPaHE YKcaa 0O0yJarOIIMXCsl, MaTeMaTH4eCKas MOATOTOBKA KOTOPBIX JOCTaTOYHA
JUIS TIPOJOJDKEHHUS 00pa3oBaHUsl MO Pa3IMYHBIM HAMpaBICHUSAM, BKIIOYas MPENoaBaHUE
MaTeMaTHUKH, MaTEMaTUYECKUE UCCIIEOBaHus, paboTy B chepe HHPOPMALIMOHHBIX TEXHOJIOTHI 1
IPYTHX, a TaKXkKe O0CCIeUeHUs I KaKIOro OOYYaroIIerocs BO3MOXKHOCTH JOCTHIKCHHS
MaTEeMAaTHYECKON IMOATOTOBKH B COOTBETCTBUM C HEOOXOJMMBIM €My ypoBHeM. MMeHHO Ha
pelieHue 3TUX 3a/1a4 HalleJIeHa MporpaMma o MaTeMaThKe yriayoaéHHOTO YPOBHS.

B snoxy uudpooit Tpanchopmanuu Bcex chep 4enoBeueCKON IeSTENbHOCTH HEBO3MOMXHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEIIOBEKOM 0€3 XOpOIlIei MaTeMaTU4eCKOM MOArOTOBKH. JTO
0oOyCIIOBJIEHO TE€M, 4YTO B HAllW JHU PAcTET YHCIO CHEIHATbHOCTEH, CBSI3aHHBIX C
HEMOCPEJACTBEHHBIM TNPHMEHEHHEM MaTeMaTHKU: U B cdepe SKOHOMHUKH, U B Ou3Hece, U B
TEXHOJOTMYECKHX O00JacTAX, M Jake B TyMaHuUTapHbiXx cdepax. Takum ob6pa3omM, Kpyr
o0ydaromuxcsi, s KOTOPhIX MaTeéMaTHKa CTaHOBUTCS 3HAYUMBIM MPEAMETOM, (yHIaMEHTOM
o0pa3zoBaHus, CYIIECTBEHHO pacmiupsieTcs. B Hero BXOIIT HE TOJBKO oOydJaronuecs,
TJIAHUPYIOIIME 3aHUMAThCSl TBOPUYECKON U UCCIIEI0BATENHCKONW pabOTOM B 00JIaCTH MaTeMAaTUKH,
uH(pOpMaTHKH, (PU3UKH, SKOHOMHKH M B IPYTHX 00J1aCTAX, HO M T€, KOMY MaTeMaTHKa HY>KHA JIJIs
WCIIOJIH30BaHUS B MPO(deccusx, He CBA3AHHBIX HEMOCPEICTBEHHO C HEH.

[Ipuknagnas 3HaYUMOCTH MaT€MaTUKU OOYCIIOBJIEHA TEM, 4YTO €€ TMPEAMETOM SIBIISIOTCS
dbyHIaMEHTAIbHBIE CTPYKTYPHl HAILIETO MHUpPA: MPOCTPAaHCTBEHHBIE (DOPMBI M KOJUYECTBEHHBIC
OTHOWICHUSI, (YHKIMOHATbHBIC 3aBUCUMOCTH Y KaTeropuH HEONPEAEIEHHOCTH, OT
MPOCTEHIINX, YCBaMBAEMBIX B HEMOCPEACTBEHHOM ONBITE, JO JOCTaTOYHO CJIOXHBIX,
HEOOXOJUMBIX JJIsi Pa3BUTUS HAYYHBIX M TEXHOJIOTUYECKUX HJeH. be3 KOHKpeTHBIX
MaTeMaTHYECKUX 3HAHUM 3aTPyJHEHO MOHUMAaHHE MPHHIIMIIOB YCTPOWCTBA M HCIIOJNH30BAHHUS
COBPEMEHHOW TEXHUKH, BOCIPUSATHE W HHTEpHpeTals pa3HOOOpa3HOW  COIMAIBLHOM,
HYKOHOMUYECKOU, MONUTUYECKONU WH(pOopManuu, ManodPQpeKTHBHA TOBCEIHEBHAS MPAKTHYECKas
NIesATebHOCT. Bo MHOrmX cdepax mpodeccuoHaTbHON NeATeTbHOCTH TPeOyIOTCS yMEHUS
BBITIOJTHATE PACUYEThI, COCTABIIATH aJITOPUTMBI, IPUMEHSITH (POPMYJIBI, TPOBOJIUTHTC€OMETPHUICCKUE

W3MEPEHUS M TIOCTPOCHHUsI, YUTaTh, 00pabaThIBaTh, WHTEPIPETHPOBATH W IPEICTABIATH
uH(GOPMAIIMIO B BHJIE TAOJUIl, JAHAarpaMM W TpaduKOB, MOHHUMATH BEPOSTHOCTHBIA XapakTep
CITy4alHBIX COOBITHA.

OAHOBpPEMEHHO C pacIIupeHueM cep NpuMeHEeHUs MaTeMaTUKH B COBPEMEHHOM 00IeCTBE

BcEé Oonee BaKHBIM CTAaHOBHUTCS MAaTeMaTHYECKUI CTHIb MBIIJICHHS], TMPOSIBISIFONINNCS B



OInpeeNEHHBIX YMCTBEHHBIX HaBbIKax. B mpoliecce n3yueHns MaTeMaTUKU B apCceHall PUEMOB U
METO/IOB MBIIUICHUSI YeJIOBEKa €CTECTBEHHBIM O0pa3oM BKIIIOYAIOTCA MHIAYKIMS M JEAyKLUS,
o0o0mIeHne W KOHKpEeTH3alMsi, aHalu3 W CHUHTe3, KiIaccuuKauus M CHCTEeMaTH3alus,
abctparupoBanue W aHanorus. OOBEKTHl MaTEMAaTUYECKHX YMO3AKIIOYCHUH, NpaBUiIa HX
KOHCTPYMPOBAHHSI PACKPBHIBAIOT MEXaHU3M JIOTUYECKUX MOCTPOEHUH, CIOCOOCTBYIOT BBIPAOOTKE
yMeHus: (opMyJIMpOBaTh, OOOCHOBBIBaTh U JIOKAa3bIBaTh CYXAEHUS, T€M CaMbiM (DOPMUPYIOT
JIOTMYECKUH CTWIb MbllUIeHUs. Benymias posib NpuHAUIEKUT MaTeMaTHKe B (OPMHUPOBAHUU
ITOPUTMUYECKOW KOMIIOHEHTBI MBIIIJICHUS] U BOCIIMTAHUMA YMEHHUM JEHCTBOBATh IO 3aJaHHBIM
aJIrOpUTMaM, COBEPIICHCTBOBAaTh M3BECTHBIE U KOHCTPYHpOBAaTh HOBBIE. B mpouecce pemienus
3ajiay - OCHOBBI AJIs1 OPraHU3alMK yueOHOM JesITeIbHOCTH HAa YPOKaX MaTEMATUKHU - pa3BUBAIOTCS
TBOPYECKAsl U IPUKJIaJHAs] CTOPOHBI MBIILIJICHUS.

OOyuenne MaremaTuke JaéT BO3MOXKHOCTh pa3BUBAaTh y OOYYaIOUIMXCS TOYHYIO,
palnoHaTBFHYI0 U UHPOPMATUBHYIO pedb, yMEHUE OTOMpaTh HamboJiee MOAXOSAIINE S3bIKOBEIE,
CUMBOJINYECKUE, TPaQUUECKUE CPEJICTBA AJIs BBIDAKEHUS CYXKACHUH M HAMIHOTO  HX
IIPEICTABIICHMUS.

Heo0XomuMbpIM KOMITOHEHTOM OOIIEH KyJIbTyphl B COBPEMEHHOM TOJKOBAHHWH SIBISIETCS
oOmiee 3HaKOMCTBO C METOJAaMHU IO3HAHUS JEHCTBUTEIBHOCTH, IPEJICTABICHUE O MPEIMETE U
METO/Ie MaTeMaTUK{, €ro OTIWYMSIX OT METOJOB €CTECTBEHHBIX M T'YMAaHUTApHBIX HayK, 00
0COOEHHOCTSAX NMPUMEHEHUs] MaTeMaTHKH JJIs PELICHUs HAay4yHbIX U MPHUKIAAHBIX 3a/1ad. Takum
o0pa3oM, MaTeMaTHYecKoe 00pa30BaHNe BHOCUT CBOM BKJIaJ B (hOpMUpPOBaHHE OOLIECH KyJIbTYpPbI
4eJI0BEKA.

M3ydenne mareMaTHKH CIIOCOOCTBYET 3CTETHUECKOMY BOCIIUTAaHHMIO YEJIOBEKa, TOHUMAaHHIO
KpacoTbl M U3AIIECTBA MAaTEMATUYECKUX PaCCyXICHHH, BOCHPUATHIO F€OMETPUYECKUX (opM,
YCBOEHUIO UJIEU CHUMMETPHUH.

[IpuopurernsiMu 1iesiMu oOydeHus matematuke B 10-11 kmaccax Ha yriyOlI€HHOM ypOBHE
IPOJODKAIOT OCTaBaThCs: (OPMUPOBAHHME LEHTPAJIbHBIX MaTeMaTUYECKUX MOHATHH (4ucIo,
BEJIMYMHA, TeoMeTpudeckass (¢urypa, IEepeMEHHas, BEPOSTHOCTb, (QYHKIMsS, IPOU3BOJIHAS,
UHTETpas), O00eCneYnBaIOUIMX MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTeMaTHYeCKOro
o0Opa3oBaHusl OOydarolUXCs; MOJBEACHHE OO0YyYaroIIMXCS Ha JOCTYITHOM JJii HUX YPOBHE K
OCO3HAHHIO B3aMMOCBSA3M MAaTEMaTHKU M OKPY)KAIOIIErO0 MHUpa, MOHUMAHUI0 MATEMaTHKH Kak
qacTH oOOIIed KyJbTypbl 4YeNIOBEUECTBA; PpA3BUTHE HHTEIUICKTYalIbHbIX W TBOPYECKHUX
criocoOHOCTe 00yyaromuxcs, MO3HABAaTEIIbHOW aKTHUBHOCTH, MCCIEI0BATENbCKUX YMEHUH,
KPUTUYHOCTH MBILIUIEHUS], UHTEpeCca K U3yUYEeHUIO MaTeMaTUKH; (POopMUpOBaHUE (HYHKIIMOHATIBHON
MaTEMaTHYECKON TPaMOTHOCTH: YMEHHUS PACIIO3HABATh MAaTEMaTHUYECKHE aCHEKThl B pEalbHBIX
KU3HEHHBIX CUTYALMSX U [IPU U3YUEHUH JPYTUX YUeOHBIX PEIMETOB, IPOSBICHUS 3aBUCUMOCTEH
U 3aKOHOMEpPHOCTEH, (OpMyINPOBATh UX HAa SI3bIKE MAaTEMAaTHKU U CO3/1aBaTh MaTeMaTHYECKHE
MOJIeJIM, TPUMEHSATh OCBOEHHBIM MaTeMaTHYeCKHH amnmapaT Uil peHIeHHUs MPaKTHUKO-
OPHMEHTHPOBAHHBIX 33Ja4, MHTEPIPETUPOBATH U OLIEHUBATH ITOJYYEHHBIE PE3YJIbTAThI.

OCHOBHBIMU JMHHUSMH cojiepkaHusi mareMaTtuku B 10-11 kmaccax yriayOn€HHOTO ypOBHS
aBnsAOTC:  «Yuciaa v BeIUUCIEHUS», «Anredpa» («Anredpanyeckre BhIpaKeHHs,
«YpaBHeHUsT W HepaBeHCTBa»), «Hawama wmaremarnueckoro anammza», «l'eomerpusi»
(«I'eomerpruyeckre GUTypbl W HMX CBOHCTBa», «l3MepeHHe TeoMETpUYECKUX BEIHUYUHY),
«BeposTHOCTS W cTatucTuKa». JlaHHBIE JMHHMM pPa3BUBAIOTCA NApAUIEIbHO, KaXKIass B
COOTBETCTBUHU C COOCTBEHHOM JIOTMKOH, OJIHAaKO HE HE3aBHCHMO OJIHA OT JPYToil, a B TECHOM
KOHTaKTe M B3auMmojeiictBuu. Kpome 53Toro, ux oObeAMHSET JIOrMYecKas COCTaBIIAIONIAs,
TPaJMLIMOHHO NpPUCYIIAass MaTeMaTHUKE M IPOHM3BIBAIOIIAs BCE MaTEMaTHYECKHE KypCchl H



coJiepKaTeNbHbIE JINHUH.

CdhopmynupoBannoe Bo ®I'OC COO tpeboBaHHE «yMEHHE OIEPUPOBATH MOHATUSIMHU:
Olpeje/ieHue, akcuoma, Teopema, CIEICTBUE, CBOMCTBO, IPU3HAK, J0Ka3aTeNbCTBO,
paBHOCHIIbHBIE (OPMYJIHMPOBKH, yMeHHE (OpMyIHpoBaTh OOpaTHOE U MPOTHBOIOJIOKHOE
YTBEp)KJICHHE, MPUBOAUTH IPUMEpPbI M KOHTprpumepbl, Dexepanbhas pabouas mporpamma
Marematuka. 10-11 xmaccel (yrimyOn€HHBIH ypOBEHB) HCIIOJIB30BAaTh METOJ MaTeMaTHYECKOM
WHAYKIUHU, [POBOIAUTH JIOKa3aTeJIbHbIE pACCYXJCHUA TIpPU pPELIeHUH 3a7ad, OICHUBATh
JIOTUYECKYI0 TPAaBHJIBHOCTb PACCYKIEHHUID» OTHOCHUTCS KO BCeM YYeOHbIM Kypcam, a
dbopMupOBaHUE JIOTUYECKMX YMEHHI pacrpenessieTcss Mo BCeM rojaaM OOy4YeHHs Ha YPOBHE
cpemHero odmiero oopasoBaHus.

B cootBercTtBrM ¢ ®I'OC COO Mmaremartuka sSBIIETCS 00sS3aTSIIbHBIM MTPEAMETOM Ha IAHHOM
ypoBHEe oOpazoBaHus. Hacrosiiiell nporpaMMoi 1o MaTreMaTHKe NpeayCcMaTpUBAETCS U3yUEHUE
yuebHoro mpeamera «MaTemaTHKa» B paMKax TpEX ydeOHBIX KypcoB: «Airebpa u Hayana
MaTeMaTUYecKoro aHanuszay, «l'eomerpus», «BeposTHocTh M cratucTuka». DopmMUpoBaHUE
JIOTUYECKUX YMEHUN OCYIIECTBISETCS HA MPOTSKEHUHU BCEX JIET O0yUEHUsl Ha YPOBHE CPEIHETO
o0uiero oOpa3oBaHusl, a AIEMEHTHI JIOTUKM BKJIIOYAIOTCSA B COAEPHKAHHE BCEX HA3BAHHBIX BHIIIE
y4eOHBIX KypCOB.

Kypc «Aaredpa u Havajia MATeMaTHY€CKOT0 aHAJTH32)

VY4eOHbIii Kypc « Anredpa v Hayaia MaTeMaTHYEeCKOT0 aHaIM3ay SBIISETCS OJTHUM U3 Hanbosee
3HAYUMBIX B IpOrpaMMe CpeAHero oOIIero oOpa3oBaHHUA, MOCKOIbKY, C OJHON CTOPOHBI, OH
obecrieunBaeT MHCTPYMEHTaJIbHYIO 0a3y ISl M3y4eHHUs BCEX €CTECTBEHHOHAYYHBIX KYpPCOB, a C
JIpYroi CTOpOHBI, (GOPMHUPYET JTOTUYECKOE U aOCTPAKTHOE MBIIIIEHHE 00YyYaIOIIUXCsl HA YPOBHE,
HEOOXOJUMOM JIJIsl OCBOCHUS MH(POPMATHKHU, OOIIIECTBO3ZHAHUSI, HCTOPUU, CJIOBECHOCTH U APYTUX
JUCLUIUIMH. B paMkax gaHHOro yyeOHOro kypca oOydaroluecsl OBJIaJ€BalOT YHHUBEPCAIbHBIM
A3BIKOM COBPEMEHHOH Hayku, KoTopas (opMyIHpyeT CBOM JOCTHKEHHS B MaTeMaTHYeCKOM
dbopwme.

VY4eOHbIil Kypc anredpbl M HayaJl MaTeMaTHYECKOrOo aHaju3a 3aKiaJlbIBa€T OCHOBY JUIf
YCHENIHOT0 OBJIAJICHHsI 3aKOHAMU (U3UKH, XUMUH, OMOJIOTMH, TOHUMAaHHS OCHOBHBIX TEHJICHIIUI
Pa3BUTHSI SKOHOMHUKHU U OOIIECTBEHHOM >XM3HH, MO3BOJSIET OPUEHTHPOBATHCS B COBPEMEHHBIX
U(GPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCMOJIb30BaTh WX JUIS JAIbHEUIIEro
00pa3oBaHUs U B MOBCEHEBHOM XM3HU. B TO ke Bpemst oBia/ieHre aOCTPAKTHBIMU U JIOTHYECKH
CTPOTMMH KOHCTPYKIMSIMHM anreOpbl U MaTEMaTHUYECKOTrO aHaIKW3a Pa3BUBAET YMEHHE HAXOIHUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh HCTUHHOCTb, IOKA3bIBATh YTBEPKACHUS C TIOMOIIBI0 WHAYKIIUN
U pacCyXIaTh JeAyKTUBHO, UCIOJIb30BaTh 00O0OIIEHHE M KOHKpETH3alluio, adCTparupoBaHue U
aHaJIoruto, GopMUpYeT KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHHE.

B xoxe um3ydenust yueOHOro kypca «Anredpa M Hadajla MaTeMaTHYECKOro aHallu3a»
oOydaronuecsi TMOJy4aroT HOBBIA OIBIT pEHIeHUS MPHUKIAJHBIX 3334, CaMOCTOSITEIbHOTO
MOCTPOCHUS MaTeMAaTUYECKUX MOJIeNed pealbHbIX CUTyalUd, HWHTEPIpETalMH MOTyYEeHHBIX
pelIeHni, 3HaKOMSTCSl ¢ IpUMepaMi MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEW B MpHUpone, HAyKe U
HCKYCCTBE, C BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMH U UX aBTOPaMH.

YueOHbIll Kypc o00MamaeT 3HAYUTEIBHBIM BOCIHUTATEIBHBIM IMOTEHIIMAJIOM, KOTOPBIM
peanu3yercss Kak uepe3 y4ueOHbIM Marepuain, CrocoOCTBYIOIIMK (OPMUPOBAHHIO HAYYHOTO
MHUPOBO33PEHUS, TAK U Yepe3 CrieUPUKY YIeOHOU NesATeTbHOCTH, TPEOYIOIIEeH MPOA0KUTETbHON
KOHILIGHTpAllMM BHHUMAaHHS, CAMOCTOSITEIbHOCTH, aKKypaTHOCTH U OTBETCTBEHHOCTH 3a
MOJIyYEHHBIN pe3yJbTar.

B ocHoBe Meronuku oOydeHus aiaredpe W HadajgaM MaTeMaTHUECKOro aHaju3a JIeKUT



JeSITeIbHOCTHBIN TPUHLIUI 00y4eHUsI.

B crpykrype yuebnoro xkypca «Anrebpa u Hayajia MaTeMaTHYECKOTO aHAIN3a» BBIACICHBI
CIIEYIOIINE COJEPKATEIbHO-METOANYECKUE JIMHUK: «Yucna u BbruuciaeHus», «DyHKUuU u
rpadukn», «YpaBHEHHUS U HEepaBeHCTBa», «Hauana mMaremarnyeckoro anaiamsa», «MHOXKeCTBa U
Joruka». Bce 0oCHOBHBIE COEPKATENBHO-METOANYECKHUE TMHUM U3y4YaloTCsl HA IPOTSHKEHUU IBYX
neT oOy4yeHHs Ha YpOBHE CpeAHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOMOIHISA YT Apyra u
MOCTENIEHHO HACHIIAsCh HOBBIMM TeMaMu M pazaenamu. JlaHHbI y4eOHBIM Kypc sBIsieTCS
MHTETPaTUBHBIM, IOCKOJIbKY OOBEIuHSET B cele colepiKaHHe HECKOJIbKUX MaTeMaTHYeCKUX
JTUCIUIUINH, TAKUX Kak anreOpa, TPUTOHOMETPHS, MaTeMaTUYECKUN aHalIu3, TEOPUsI MHOXKECTB,
MaTemaTruuyeckas joruka u apyrue. Ilo mMepe Toro xak oOydaroliuecs OBIaJeBalOT BcE Oolsee
HIMPOKUM  MaTeMAaTUYECKUM  amnmapaTtoM, y HHUX IIOCJEelI0BaTelbHO  (GOpMUpYETCS H
COBEPUIEHCTBYETCSI YMEHUE CTPOUTHh MAaTEMATUUYECKYO0 MOJENb PEAJIbHON CUTYyalluu, IPUMEHSITh
3HaHMS, IIOJyYEHHBIE NpPU H3YYEHHH Y4YeOHOro Kypca, s PpEUIeHHs CaMOCTOSTEIbHO
chopMyIMpPOBAaHHON MaTEMaTHYECKOM 3a71a4H, a 3aTeM HHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpbHO-MeTOoAMYECKas TMHUSA «YUKca U BBIUKMCIEHUS» 3aBepIiaeT GOpMUPOBAHNE
HABBIKOB HCIIOJIb30BaHMSI JEHCTBUTENBHBIX YHCET, KOTOPOE OBLJIO HAYaTO Ha YPOBHE OCHOBHOIO
obmiero oopazoBanus. Ha ypoBHe cpenHero ooiero odpa3zoBaHus 0co00¢ BHUMAHHUE yIEISACTCS
(GbOpMUPOBAHNIO HABBIKOB PAI[MOHATBHBIX BBIUMCICHHM, BKIIOYAIONIUX B Ce0s UCIOJIB30BaHUE
pa3iauuHbIX (OpM 3alKCH YKCIa, YMEHHE [elaTh MNPUKHUAKY, BBIMNONHITh MNPUOTUKEHHBIE
BBIUKCJICHUSI, OIICHUBATh YUCIIOBBIE BBIPAKEHUS, pabOTaTh C MAaTEMAaTUYECKUMHU KOHCTAHTaMHU.
3HaKoMbIe 00YYaIOIIMMCS MHOXECTBA HATYPAJIbHBIX, LI€JIbIX, PALIMOHAIBHBIX U AEHCTBUTEIbHBIX
qrcen JOMOJIHAIOTCS MHOMXECTBOM KOMILJIEKCHBIX 4YHCel. B KakIoM U3 STUX MHOXECTB
paccMaTpUBAIOTCs CBOMCTBEHHBIE €My crielu(pUYecKue 3a7adyd U OIepaluu: JIeJICHHUE Haleo,
ONEpUPOBAHNE OCTATKaMU HAa MHOKECTBE ILIEJbIX YHCEN, 0COOble CBOWMCTBA PALIMOHAIBHBIX U
UPPALMOHATIBHBIX YUCell, apu(METHUECKHE ONepalii, a TaKKe N3BJICUEHHE KOPHS HaTypaJlbHOM
CTENIEHM Ha MHOXKECTBE KOMIUIEKCHBIX uucen. briarogaps mocienoBaTelbHOMY pPacIlUpEeHUIO
Kpyra UCHOJb3YEMBIX YHCET U 3HAKOMCTBY C BO3MOXKHOCTSIMH MX MPUMEHEHUS JUIsl pELICHUS
pa3IUYHbIX 33/1a4 (OPMUPYETCS MPEACTABICHUE O €IUHCTBE MATEMATUKH KaK HAYKU U €€ POJu B
MIOCTPOECHUU MOJIETIEN pealbHOTO MHUpPa, IUPOKO UCHOJIB3YIOTCS 000011IeHNE U KOHKPETU3allusl.

JIuHus «YpaBHEHUS M HEPAaBEHCTBA» pEANN3yeTCs Ha MPOTSIKEHUM BCEro OOydeHus Ha
YpOBHE cpenHero obmero oOpa3oBaHUs, TOCKOJIbKY B KaxaoMm pasnene [Iporpammbl
NPEIyCMOTPEHO PElLIeHHe COOTBETCTBYIOUIMX 3a/ad. B pe3ynbTare oOydaromiuecs OBJaJeBarOT
pa3IMYHBIMM ~ METOJIaMU  PELICHUS  PallMOHAbHBIX, HPPALMOHAIBHBIX, I1OKAa3aTeIbHBIX,
jorapu(pMHUECKUX U TPUTOHOMETPUYECKHX YpPaBHEHHI, HEPABEHCTB U CHCTEM, a TaKXkKe 3ajad,
cojepkaliux mnapamerpbl. [lodydeHHbIE yMEHMsI IIMPOKO MCIIONB3YHOTCA INPU HCCIEIOBaHUU
(GYHKIMI ¢ MOMOIIBIO0 MPOU3BOAHOM, TP PELICHUH MPUKIIAJHBIX 3a]1a4 U 3a/1a4 Ha HaXO0X/ICHUE
HauOOJBIINX U HAMMEHBIINX 3HaYeHU QyHkuuu. JlaHHas coaeprkaTesnbHas JUHUS BKIIOYAET B
cedst Takke (POpMHpOBAHME YMEHUN BBINOJIHATH PAacy€Thl Mo (QopMmyiam, mnpeoOpa3zoBaHUs
paloHaIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKKe BBIPAKEHUH,
coJlepkallux cTeneHu U Jjorapudmbl. brarogaps wu3ydyenuro anreOpanueckoro marepuana
MPOUCXOAUT JalbHEWIee pa3BUTHE AJITOPUTMUYECKOTO U aOCTPAKTHOTO  MBIIUICHUS
oOyuyaromuxcs, (OpPMUPYIOTCSI HAaBBIKM JEAYKTUBHBIX PacCyXJIEHHUH, paboTbl ¢ CUMBOJIHHBIMHU
dbopmamu, peaCcTaBICHU 3aKOHOMEPHOCTEH M 3aBUCHMMOCTEN B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa mpemiaraer 3(QeKkTuBHbIE MHCTPYMEHTBI [UIi pEUIeHHs NPAaKTUYECKUX U
€CTECTBEHHOHAYUHBIX 3aj]a4, HarjasAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK s3bIKa HAyKH.

ConepxatenbHo-MeToandeckas TUHUS «DYHKIUU U TpapUKU» TECHO MeperuieTaercs ¢



JIPYTUMH JTUHUSIMU y4eOHOTO Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a/1a€T MOCIIE0BATEIEHOCTh
n3y4deHus: Marepuana. M3yuenue creneHHou, MOKa3aTeJbHOM, norapudmmuueckoin U
TPUTOHOMETPUUYECKUX (PYHKIIUH, X CBOMCTB M rpaKOB, UCIIOJIL30BAaHIE (PYHKLUH IS peIIeHUs
3a[a4 U3 JpyTruX y4eOHBIX MPEIMETOB U PEATbHOM KU3HU TECHO CBS3aHO KaK C MATEMaTHUYECKUM
aHaJIM30M, TaK M C PeICHUEM ypaBHEHHI 1 HepaBeHCTB. [Ipu 3TOM 0601bII10€ BHUMAHUE YCIACTCS
(bopMHUPOBAHUIO YMEHUS BBIpaXaTh (HOpMyIaMH 3aBUCMOCTH MEX]y Pa3TUYHBIMU BEIMYUHAMH,
UCCIJIEIOBAaTh MOJy4YeHHbIe (QYHKLUUHU, CTPOUTH MX rpaduxu. Marepuan 3Toil coiep aTelbHOM
JIMHUY HalleJIEH Ha pa3BUTHE YMEHUHN U HABBIKOB, ITO3BOJIAIOIIMX BbIpAXKaTh 3aBUCUMOCTH MEXIY
BEJIMYMHAMU B Pa3IMuHON (popme: aHanMTHUECKOU, Tpaduueckoid U cioBecHOi. Ero mzydeHue
CIOCOOCTBYET Pa3BUTHIO AITOPUTMHUUECKOTO MBILIUICHHS, CIIOCOOHOCTH K  OOOOIIEHHI0O U
KOHKPETHU3allMH, UCII0JIb30BAaHUIO aHAJIOTHUM.

CopepxarenpHas iuHusA «Hauana MaTeMaTHUeCKOro aHajlv3a» IO3BOJISET CYIIECTBEHHO
pacIIUPUTh KPYT KaKk MaTEMATUYECKUX, TaK U IPUKJIAJHBIX 3a/1a4, JOCTYIHbBIX 00yUYaIOLIMCs, TaK
KaK y HHUX MOSBIISICTCS BO3MOXXHOCTb CTPOUTH TpadUKU CIOXKHBIX (QYHKUIUH, ONpENeisITh HX
HanOOJIbIINE W HAUMEHBIINE 3HAYCHHS, BBIYMCIATH IUIOMAIN GUTyp U OOBEMBI Tell, HAXOIUTh
CKOPOCTHM M YCKOpeHus mpoueccoB. JlaHHas cojaep:KaTeiabHasi JIMHUASA OTKPBIBAET HOBBIE
BO3MO>KHOCTH IIOCTPOEHUSI MaTEMAaTUYECKUX MOJIEIIEH peabHbIX CUTYaLUii, 103BOJISIET HAXOUTh
Haujyullee peleHue B NPHUKIAAHBIX, B TOM YHCIE COLMAIbHO-3KOHOMHUYECKHX, 3aJayax.
3HAKOMCTBO C OCHOBAMH MAaTeMaTHYECKOTO aHajin3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(bopManbHO-JIOTMYECKOTO M KPEaTUBHOTO MBINUICHHS, (POPMUPOBAHUIO YMEHHH paclo3HaBaTh
MPOSIBIICHUS] 3aKOHOB MaT€MaTUKHU B HayKe, TeXHHKE U HCKyccTBe. OOywarommecs y3HAIOT O
BBIIAIOIINXCST Pe3yJbTaTaX, MOJNYYEHHBIX B XOJAE Pa3BUTHS MaTEeMAaTHKU KaK HAyKH, U 00 UX
aBTOpAXx.

CopepxarenpbHo-MeTOIMYECKass JMHUA «MHOXecTBa M JIOTMKa» BKJIOYaeT B ceds
AJIIEMEHThl TEOPUU MHOXKECTB M MaTEeMaTHUYECKOM JIOTUKH. TeopeTHKO-MHOXECTBEHHbIE
MPEJICTaBICHUS] MPOHU3BIBAIOT BECh KYypC IIKOJBHOW MaTeMAaTWKH W MpeasiararoT HamOosee
YHUBEPCAJIbHBIA S3bIK, OOBEIMHSAIONMN BCE pa3Jesibl MaTeMaTUKU U €€ NPUIIOKEHUN, OHU
CBSI3BIBAIOT pa3HblE MaTEMAaTUYECKNE TUCIUIUIMHBI U UX MPUIOKEHUs B equHoe 1enoe. [loatomy
BaXXHO JaThb BO3MOXXHOCTb OOydYaroIeMycsl IMOHUMaThb TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHOIN MAaTEMATUKHU U UCTIOIb30BATh €r0 JJIs BEIPAKEHUS CBOUX MbICIEH. [[pyruM BaxHbIM
NPU3HAKOM MaTeMaTHKH KaK HayKH cJielyeT IPU3HaTh CBOMCTBEHHYIO € CTPOrocTh 000CHOBAHUHN
Y CJIEJJOBAHHE ONPEIEIEHHBIM IIpaBUIaM ITOCTPOEHMS 10KA3aTEIbCTB. 3HAKOMCTBO C 3JIEMEHTaMH
MaTeMaTHYeCKOM JIOIMKH CHOCOOCTBYET Ppa3BUTHIO JIOTMYECKOTO MBINUIEHUS OO0ydYaromuxcs,
MO3BOJISIET UM CTPOUTH CBOM PAcCy’KJIEHHs Ha OCHOBE JIOTMUECKUX MpaBuil, (OpMUPYET HABBIKU
KPUTUYECKOT'O MBIIUICHHUS.

B yueGHOM Kypce «Anredpa u Hauana MaTeMaTHYECKOI0 aHAIN3a» MIPUCYTCTBYIOT OCHOBBI
MaTeMaTUYeCKOr0 MOJEJIMPOBAHMS, KOTOpbIE NPHU3BaHbBl CIOCOOCTBOBAaTH (HOPMUPOBAHUIO
HABBIKOB IOCTPOEHUSI MOJIeNIel peajbHbIX CUTYyalUil, NCCIeIOBaHUS 3TUX MOJEJNEH C MOMOIIbIO
anmapara ajnreOppl U MaTeMaTUYECKOTO aHajin3a, MHTEpPIpETalud MOJYyYEHHBIX pe3ysIbTaToB.
Takue 3amaHus BIUIETEHBl B KaXAbIH W3 pPa3/eioB IPOrpaMMbl, MOCKOJIBKY BECh MaTepuai
y4eOHOro Kypca IIHPOKO HCIOJIb3YeTCS s pelleHUs NpUKIagHbIX 3aaad. [lpu pemrenuun
peabHBIX MPAKTHYECKUX 3a/1a4 00yJaroIrecs pa3BUBAIOT HAOIIOAATETbHOCTh, YMEHUE HAXOUTh
3aKOHOMEPHOCTH, abCTparupoBaThCs, UCIOIB30BATh AHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBAThH
npobiiemy. JlesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB pEIICHUs NPUKIATHBIX 3a/1a4
OpraHusyercs B IIpollecce H3Y4YEeHHsT BceX TeM YyuyeOHoro kypca «AureOpa M Hadana
MaTE€MaTUYECKOr0 aHaU3ay.



Ha u3yuenue yuebHOro Kypca «Anredpa u Hauaia MaTeMaTHYECKOTO aHAIM3a» OTBOAUTCS
272 gaca: B 10 kiacce - 136 yacoB (4 4aca B Henento), B 11 knacce - 136 yacoB (4 yaca B HEZIETIO).

Kypc «eomerpus»

I'eomeTpus siBIIsIeTCS OHUM M3 0a30BBIX KypCOB Ha YPOBHE CpEeIHEro o011ero oopa3zoBanus,
Tak Kak oOecreyrMBaeT BO3MOXKHOCTh M3YYECHHs JUCUUIUIMH  €CTECTBEHHO-HAyYHOU
HalpaBIEHHOCTH U IPEIMETOB T'yMaHUTapHOro LuKia. IIocKosbKy JOruuyeckoe MbIIUICHHUE,
dopmupyeMoe Mpu HU3Y4EHUH OOYydYarOUIMMHUCSH MOHATUHHBIX OCHOB T€OMETPHUM, IpH
JI0Ka3aTeIbCTBE TEOPEM U IIOCTPOEHHUHU IIETOYKHM JIOTMYECKMX YTBEP)KICHUH NpPU PELICHUU
reOMETPUYECKUX 3ajjad, YMEHHE BBLABUIaTb U OINPOBEPraTh THUIIOTE3bl HENOCPEACTBEHHO
UCIIOJIB3YIOTCS. IIPU PELICHUH 3a]ad €CTECTBEHHO-HAYyYHOI'O IMKJIA, B YACTHOCTH (PU3NYECKHUX
3ajay.

Ilens ocBoeHus mporpaMMmel yueOHOro kypca «l'eomeTrpus» Ha yriiyOJEHHOM YPOBHE -
pa3BUTHE WHAWBUAYAIBHBIX CIIOCOOHOCTEH OOyYalOUIMXCS MPH HW3YyYEeHHUH TE€OMETPHH, Kak
COCTaBISIIONICH mpenMeTHOH oOmact «MartemaTnka ¥ WHQPOpPMATHKa» uepe3 obecreueHue
BO3MOXXHOCTH TNPUOOPETEHUs U MCHOJIb30BaHUS Oosiee ITyOOKHX TeOMETPUYECKMX 3HAaHUN U
JneicTBul, crenuUYHBIX F€OMETPUM, U HEOOXOAMMBIX Ul YCIELIHOro MpO(ecCHOHAIBHOIO
00pa30BaHMs, CBSI3aHHOTO C UCIOJb30BAaHUEM MaTEMATUKH.

[IpuopuTeTHBIMM 337]a4aMH Kypca F€OMETPUH Ha yIiayOJEHHOM YPOBHE, PACIIUPSIOIIUMU
U YCWJIMBAIOUIMMHU Kypc 0a30BOr0 YpOBHSI, SIBJISIFOTCS:

pacipeHye NpeACcTaBIeHUs 0 FTEOMETPHH KaK YaCTH MUPOBOH KyJIbTYpbl U (JOPMHUPOBAHUE
OCO3HAHMsI B3aUMOCBSI3U FEOMETPUH C OKPY’KAIOLIUM MUPOM;

¢dbopMHUpOBaHHE MPEJICTABICHUS O IPOCTPAHCTBEHHBIX (GUIYpax Kak O BaKHEHIIHUX
MaTeMaTHYECKUX MOJIEJISIX, HO3BOJISIOIINX ONUCHIBATE M U3y4aTh pa3HbIE SIBICHUS OKPYKAIOLIETO
MUpa, 3HaHWE NOHATUHHOTO amnmnapara 1o pasjeiny «CtepeoMeTpus» ydeOHOTo Kypca TeOMETpUn;

(hopMHpOBaHHE YMEHHMS BIIaJIETh OCHOBHBIMU MOHSATUSIMU O MIPOCTPAHCTBEHHBIX (hUTypax U
UX OCHOBHBIMU CBOICTBaMH, 3HaHHE TeopeM, (OpMysl U yYMEHHE HX MPUMEHSTb, YMEHHS
JIOKa3bIBaTh TEOPEMbI M HAXOUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

(¢bopMUpOoBaHHE yMEHHS pPACIIO3HABAaTh Ha 4YepTexkax, MOJENSIX U B peaJbHOM MHpE
MHOTOTPaHHUKH U TeJa BPaIleHUsI, KOHCTPYUPOBAaTh T€OMETPUUECKUE MOIEIIN;

¢dbopmupoBaHue MTOHVMAHHUS BO3MO>KHOCTH aKCHOMaTHYECKOT O IIOCTPOCHHUS
MaTeMaTHYeCKuX Teopui, (OpMUpPOBaHHE MOHMMAHHUS POJIM AKCHUOMATUKU TNPH HPOBEIAECHUU
pacCy KICHUN;

¢dbopMHpoBaHHE YMEHUS BIIAQJETh METOJAMM J0Ka3aTelIbCTB U AJTOPUTMOB pEILEHUS,
YMEHMS HUX IPUMEHATHh, MPOBOJUTH JOKA3aTEJbHBIE pACCYXKIACHHS B XOJE PpELICHUS
CTEpEOMETPUYECKUX 3aJad M 33Ja4 C [PAKTUYECKHMM COJAEp)KaHueM, (OpMHUpPOBaHUE
NpPEJICTaBICHUsT O HEOOXOJUMOCTH J0Ka3aTeNIbCTB IMPH OOOCHOBAaHUU MaTEMAaTHUECKUX
YTBEP>KACHUM U POJIM aKCHOMATUKU B MTPOBEECHUH JI€YKTUBHBIX PACCYKICHHUI;

pa3BUTHE U COBEPIICHCTBOBAHWE HHTEIUIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
o0y4aromuxcsi, MO3HABaTENIbHON aKTUBHOCTH, WCCJIEIOBATENbCKUX YMEHUH, KPUTUYHOCTH
MBIIUICHUSI, UHTEpEca K U3YYEHUIO T€OMETPHH;

¢dbopmupoBanue (GYHKIMOHAJIBLHOW TPAMOTHOCTH, pEJIEBAaHTHOM TIE€OMETPUHU: YMEHHS
pacrio3HaBaTh NPOSIBIEHUS FEOMETPHUECKUX MOHATHH, 00bEKTOB U 3aKOHOMEPHOCTEH B peallbHbIX
KU3HEHHBIX CUTYAIMSX U [IPU U3YUSHUH JPYTUX YUEOHBIX PEMETOB, TPOSBICHUS 3aBUCUMOCTEH
U 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS PEAIBHBIX CUTYallUH, HCCIEJOBAaHMUS TOCTPOEHHBIX
MOJI€JIeH, MHTEPIIPETALIMN [TOJIyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIepKaTeNbHBIMU JUHUAMHU yueOHoro kypca «l'eometpusi» B 10-11 kmaccax



aBisitoTes: «I[IpsiMble M MJIOCKOCTH B MPOCTpaHCTBe», «MHororpanHukny, «Tena BpameHus»,
«BeKTopbI 1 KOOPAUHATHI B POCTPAHCTBEY, «J{BIXKEHHS B TPOCTPAHCTBEY.

CdhopmynupoBannoe Bo @I'OC COO TpeboBaHUE «yMETh ONEPUPOBATH MOHATHIMMY,
pENeBaHTHBIMU T€OMETPHH Ha yriyOonéHHOM ypoBHe oOyuenust B 10-11 kimaccax, OTHOCHTCS KO
BCEM COJIEP)KATEeIbHBIM JIMHUSM Yy4eOHOTO Kypca, a (OpPMHpPOBAHUE JIOTUYECKUX YMEHUH
pacripesiesisieTcsi He TOJIBKO 10 COJepKaTeIbHbIM JIMHUAM, HO U 110 rogaM o0ydeHus. Coaep:xkanue
0o0pa3oBaHus, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yibTrataM ocBoeHus denepanbHoil paboueit
IPOTrpaMMBbl, pacpeeaEHHBIM 110 roJjaM 00yUYeHUs, CTPYKTYpUPOBAHO TAKUM 00pa3oM, 4TOObI KO
BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIpOCcaM oOyuvaroluecs: oopaiiaiichk HEOJHOKPATHO. DTO
[O3BOJISIET ~ OPraHM30BaTh  OBJIQJICHUE TIEOMETPUYECKMMU  IOHATHSAMM U HaBbIKAMH
II0CJIEIOBATEIBHO U IOCTYNATENbHO, C COOJIIOJCHUEM IMPHUHLMIIA PEEMCTBEHHOCTH, & HOBBIE
3HaHUS BKJIIOYATh B OOIIYIO CUCTEMY I'€OMETPUYECKHX MPEICTaBICHUH 00yUYarOMIUXCs, PACIIAPSIS
U yriyouiss e€, 00pas3ys MpOYHble MHOYKECTBEHHBIE CBS3H.

[lepexon Kk M3y4eHHIO T€OMETPUU Ha yIiTyOJIEHHOM YPOBHE MO3BOJISIET: CO3/aTh YCIOBUS
it auddepeHnmanun 00ydeHus, MOCTPOSHHs HHANBHYaTbHBIX 00pa30BaTEebHBIX IPOTPaMM,
o0ecreunThb yriryoaéHHOE H3yUeHHE TeOMETPUHN KaK COCTABIISIONICH yueOHOTO mpeaMeTa
«Maremartukay;

MOJIFOTOBUTh OOYYAOLIUXCS K MPOJODKEHUIO M3Y4YEHHUS MaTeMaTUKU C yd4€TOM BbIOOpa
Oyaymelt npodeccun, obecrieunBas MPEEMCTBEHHOCTh MEXAy OOLUIMM M MPOodecCHOHATBHBIM
o0pazoBaHHEM.

Ha uzydenune yueOHOro Kypca «I'eomerpus» Ha yriyOoaéHHOM ypoBHE oTBoauTcs 204
yaca: B 10 kmacce - 102 yaca (3 gaca B Hezento), B 11 kiacce - 102 gaca (3 vaca B Hezpenio). Kype
«BepoATHOCTb M CTATHCTHKA»

VY4eOHblii Kypc «BepoATHOCTb U CTaTUCTUKa» YIIyOJIEHHOrO YpOBHS SBIIAETCS
MPOJOHKEHUEM M Pa3BUTHUEM OJHOMMEHHOr0 y4eOHOro Kypca YriIyOJI€HHOTO ypOBHS Ha ypPOBHE
cpenHero oOmero oOpa3oBaHMs. Y4eOHBIM Kypc npeaHa3HadeH [uid (OpPMUPOBAHUS Yy
00y4aromuXcsl CTaTUCTUYECKOM KyJNbTypbl W TOHUMAHHUS POJU TEOPUU BEPOSITHOCTEH Kak
MaTeMaTUYeCKOr0 MHCTPYMEHTA JJIsl U3yUEHUs CIIy4allHbIX COOBITUMN, BEIMYUH U IIpoueccos. [Tpu
U3Y4YEHUH Kypca o00O0ramaroTcs MpeACcTaBIeHUs 0O0ydYarolMXcsi O METO/Jax HCCIEI0BaHUs
U3MEHYMBOT0 MHpa, pa3BUBAETCS TOHUMAaHNE 3HAUUMOCTHU U OOIIIHOCTH MaTEMAaTHYECKUX METOJIOB
MO3HAHUS KaK HEOThEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS.

Conepxanue y4eOHOrO Kypca HampaBieHO Ha 3aKperyieHHe 3HaHWU, MOJIYYEeHHBIX IMpU
U3yYEHUH Kypca Ha YpPOBHE OCHOBHOI'O OOIEro o0pa3oBaHMs, U HAa Pa3BUTHE MPEACTaBICHUN O
CllydaliHbIX BEJIMYMHAX U B3aUMOCBS3AX MEXJy HUMH Ha Ba)XXHBIX MPUMeEpax, CIOKEThl KOTOPBIX
MOYEPIHYTHI U3 OKpYXKarollero Mupa. B pesynprare y o0yyaromuxcs JOKHO cOPMUPOBATHCS
IpeJCTaBlIeHUEe O Haubojee YHNOTPEOMTENbHBIX W OOIIMX MaTeMAaTUYeCKUX MOJEIX,
UCIONIb3YEMBIX  JIJI1  ONHCAHUS AHTPONOMETPUYECKUX U JeMorpauueckux  BeJIWYHH,
MOTPEIIHOCTEN B pa3InyHbIE POJIa UBMEPEHUSX, TUTETLHOCTH 0€30TKa3HOM pab0Thl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTHK MAacCOBBIX SBJICHHM M TpoleccOoB B oOuiecTBe. Y4eOHbIN Kypc
aBisercss 0a30il AJiT  OCBOGHMSI BEPOSTHOCTHO-CTATUCTUYECKHMX METO/O0B, HEOOXOIUMBIX
CHEeIMaIUCTaM He TOJBKO HWHXXEHEPHBIX CHEIHalbHOCTeH, HO TakKe COLHAJIbHBIX H
MICUXOJIOTHYECKUX, IOCKOJbKY COBPEMEHHbIE OOIECTBEHHbIE HAayKH B 3HAYUTENBHOM Mepe
UCTIOJIB3YIOT amnmapar aHanu3a O0IbIINX JaHHBIX. LIeHTpaabHyI0 4acTh yueOHOT0 Kypca 3aHUMaeT
o0CyX/eHue 3aKoHa OOJBIIMX YHCeNl - (YHIAMEHTAJIBHOTO 3aKOHA MPUPOJABI, HMEIOLIETO
MaTeMaTHUYECKy0 (popMaIn3aimio.

B cooTBeTcTBUM C yKa3aHHBIMHU LIEISIMU B CTPYKType yueOHOro Kypca «BeposiTHOCTH M



CTaTUCTUKA)» Ha yFJIYGJIéHHOM YPOBHC BBIACJICHBI OCHOBHBIC COJACPKATCIbHBIC JIMHUU:
«CiryuaitHble cOOBITHS U BepOATHOCTU» U «CiiydyaifHble BETMYMHBI M 3aKOH OOJIBIIMX YUCEI.

[ToMHrMO OCHOBHBIX TUHHIA B y4eOHBII KYypC BKIIOUEHBI 3JIEMEHTHI TEOPUH I'padOB U TEOPUU
MHO>KECTB, HEOOXOAMMBIE JIJIsi TIOJTHOLIEHHOTO OCBOSHHS MaTepualia JaHHOTO Y4eOHOro Kypca u
CMECXKHBIX MAaTEMATUYCCKUX y‘-Ie6HBIX KYpCOB.

Conepxannie JmHUM «CiydaiiHple COOBITUSI W BEPOSITHOCTW» CIIY’)KUT OCHOBOW JUIS
(bopMHpOBaHUS MPEICTABICHUH O paclpeIeICHUH BEPOSTHOCTEH MEX/Y 3HAUCHUSIMH CITy4aiHbIX
BEJIMYKMH. BakHYIO 4acTh B 9TOW cOJEp)KATEIbHON JTMHUN 3aHUMAET H3yYCHUE T€OMETPUIECKOTO
U OMHOMHAJIBHOTO paclpeleiecHuii ¥ 3HAKOMCTBO C WX HENPEPBIBHBIMUA aHAJIOTaMHU -
NOKa3aTeIbHBIM U HOPMAJIbHBIM PacIIpe/ICIICHUSMHU.

Tembl, cBs3aHHBIE C HENPEPHIBHBIMU CIYYallHBIMHA BEIMYMHAMHU W PaCIpeNICICHUS MU,
AKINCHTUPYIOT BHHUMAHHUC 06yqa}0m1/1xc;1 Ha OIMCaHWHU W HU3YUCHHUU CJIy‘-IaI;'IHLIX SIBJIEHUU C
MOMOIIbI0 HENpepbIBHBIX (PyHKIMA. OCHOBHOE BHUMAaHUE YHENSAETCA IIOKAa3aTEIbHOMY U
HOPMAJTBHOMY PacCIpeICIICHHUSIM.

B yueOHOM Kypce mpeaycMaTpHBaeTCsl O3HAKOMHUTEIIBHOE HM3YUYCHHE CBS3H MEXIY
CIly4aifHBIMU BETMYMHAMH M OTIMCAHHE 3TOU CBSI3H C MOMOIIBIO KO3 PHUIIMEHTA KOPPETSAIHUU H €TO
BBEIOOPOYHOTO aHAJIOra. OTH DJJEMEHTBHl COJEpP)KaHUs pPa3BUBAIOT TeMy «JluarpaMmer
pacceuBaHuUsI», U3YYCHHYIO Ha YPOBHE OCHOBHOTO 00IIIEro 00pa30BaHusi, U BO MHOTOM OITUPAIOTCS
Ha CBEJICHUS U3 KypCOB aJIreOpbl U FT€OMETPHUH.

Emé oauu 3neMeHT cojepikaHusi, KOTOPBIN MpeiaraeTcsi Ha 03HAKOMHUTEIBHOM YPOBHE -
MIOCJICIOBATEIBHOCTD CIyYaiHBIX HE3aBHCHUMBIX COOBITHI, HACTYMAIOUIMX B CIUHHILY BPEMCHHU.
O3HakOMJIEHHE C paclpelelieHHeM BEpPOSTHOCTEH KOJMYeCTBa TaKUX COOBITHI HOCHUT
pa3BUBAIOIINN XapaKTep U ABJSCTCS aKTyaIbHBIM JUIsl OYAYIIUX a0OUTYPUSHTOB, OCTYIAOIINX Ha
y‘-IC6HI)I€ CIICHUAJIBHOCTHU, CBA3aHHBIC C O6HIGCTBCHHI)IMI/I HayKaMu, IICUXOJIOTHEH U YHOpaBJICHUCM.

Ha usyuenue yueOHOro kypca «BeposSTHOCTH M CTaTHCTHKa» Ha yriayOJI€HHOM ypOBHE
otBoautcs 68 vacos: B 10 kimacce - 34 ygaca (1 gac B Henento), B 11 kiacce - 34 gaca (1 gac B
HEJIEIIO).

2. Tlnanupyembie pe3yabTaThl OCBOCHHUS YU4eOHOI0 MpeaMeTa, Kypca
JIMYHOCTHBIE PE3YJIBTATHI

1) rpakaaHcKoro BOCIUTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM MO3MLMU  OOy4aromerocss Kak aKTHUBHOTO U
OTBETCTBEHHOI'0 4JIeHa POCCHUHCKOro OOIIeCTBa, MPEJICTaBICHHE O MaTeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHMSI PA3IMYHBIX CTPYKTYp, SIBICHUN, MpOLEnyp TIpa)xJaHCKOro oOIIecTBa
(BBIOOpHBI, OMPOCHI M JPYroe), yMEHHE B3aUMOJCICTBOBATH C COLMAIBHBIMM HWHCTUTYTaMU B
COOTBETCTBHUH C UX (1)YHKHI/I$IMI/I 1 Ha3HA4YCHUEM,

2) MATPHOTHYECKOT0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTH POCCUHCKON T'PaKJaHCKON MIEHTUYHOCTH, YBAKEHUS K MPOLUIOMY U
HACTOALIEMY POCCUHCKON MaTEMaTHKH, LICHHOCTHOE OTHOIIEHHE K JIOCTHKEHUSAM POCCUHCKUX
MaTEMAaTUKOB M POCCHUICKOM MaTeMaTW4eCKOW IIKOJbI, MCIOJb30BAaHUE ITHX JOCTHKEHUH B
JPYTUX HayKax, TEXHOJIOTUSX, Cepax IKOHOMHKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMUSI:

OCO3HAaHHWE JIYXOBHBIX IIEHHOCTEH  pOCCHICKOro  Hapoaa, c(hOpPMHUPOBAHHOCTh
HPABCTBCHHOI'O CO3HAHHA, OTUYCCKOI'O MMOBCACHUA, CBA3AHHOI'O C IMPAKTUYCCKUM IMPHUMCEHCHUCM
JOCTHKEHUIN HAyKH M JEATEIbHOCThIO YYEHOrO, OCO3HAHHME JIMYHOIO BKJIaJa B MOCTPOEHUE
YCTOMYHUBOTO OyAyIIEero;



4) 3cTeTHYeCKOro BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOUasi 3CTETUKY MaTEMAaTUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3ajay, PEIICHUM, PACCYKIEHUH, BOCIPUUMYHMBOCTh K MATEMaTUYECKUM acleKTam
pa3IMYHbIX BUJOB UCKYCCTBA;

5) ¢uzHveckoro BOCIMTAHNA:

c(OpPMUPOBAHHOCTh YMEHHUSI IPUMEHSATH MaTeMaTHUYECKHE 3HAHUSI B HHTEpPECax 310pOBOTO
u Oe3zomacHoro oOpasza XU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 30pPOBBIO (30pOBOE
nuTaHue, cOaJaHCUPOBAHHBIA PEXUM 3aHITUN U OTIIbIXa, peryyspHas Gpuandeckas akTUBHOCTB),
buznyecKoe COBEPIICHCTBOBAHME MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN 1€ATEIbHOCTHIO;

6) Tpya0BOro BOCHIMTAHUS:

TOTOBHOCTh K TPY/Ay, OCO3HAHUE LEHHOCTU TPYAOIIOOHS, HHTEpEC K Pa3IU4HbIM cdepam
npoeCCHOHATIBHON JIeATEbHOCTH, CBA3aHHBIM C MAaTEMAaTUKON M €€ MPHIIOKEHUSIMH, YMEHHUE
COBEPILATh OCO3HAHHBIN BBIOOD Oy Ty1IeH mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC JKM3HEHHBIE
IUTaHBI, TOTOBHOCTh M CHIOCOOHOCTh K MaTeMaTH4ecKoMy 0Opa30BaHUIO M caMOOOpa30BaHMIO Ha
IPOTSKEHUHM BCEH YKU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUM MPAKTUUYECKUX 3aJ]1ad
MaTeMaTU4YeCKOI HalpaBIeHHOCTH;

7) IKOJIOTHYECKOT0 BOCTUTAHUS:

c(OPMUPOBAHHOCTh DKOJIOTUYECKOW KYJIBTYpbl, IOHHMAaHUE BJIHUSHHUS COLUAIBHO-
SKOHOMHUYECKHX IMPOIECCOB HA COCTOSHHME HPUPOAHOM M COLMAIBHOM Cpeabl, OCO3HaHUE
100aTbHOTO XapaKTepa SKOJOTHYECKUX IPOo0ieM, OpHEHTAalIMs Ha IPUMEHEHHE MAaTEMaTHUECKUX
3HAHUU AJIS pelIeHus 3a/1a4 B 00J1aCTH OKPYKAIOIIEeH Cpe/Ibl, TUIAHUPOBAHKUE TIOCTYIIKOB U OLICHKH
MX BO3MOXHBIX MTOCJIEICTBUM JIJIs1 OKPY’KAIOILIEH CPEebL;

8) IEeHHOCTH HAYYHOIrO MO3HAHUS:

c(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pPa3BUTHSI HAyKU M OOIIECTBEHHOW MPAaKTHKH, IOHUMaHUE MAaTEMaTH4YECKOW HAyKH Kak cgepbl
YeJIOBEYECKON NIeATENbHOCTH, ATAOB €€ pa3BUTHUSI U 3HAYUMOCTHU JUISl PA3BUTHUS LMBUIN3ALINU,
OBJIaJICHUE S3bIKOM MaTEMaTHUKU U MaTEeMAaTUYECKOM KyJIbTypol Kak CPeJCTBOM MO3HAHUS MUpA,
TOTOBHOCTb OCYHIECTBIISATh IPOEKTHYIO M HUCCIIEI0BATENIbCKYIO IESTEIbHOCTh MHIMBUYATIBHO U B
rpynme.

MertanpeamMeTHbie pe3yJIbTaThl

Ilo3naBaTebHBbIE YHHBeEPCAJIbHBbIE YUeOHbIe

neidcTBuAa bazoBble JJornyeckue 1eiCTBUA:

BBISIBJISITH W XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHITHUM, OTHOLIEHUH MEXIy MOHITUSAMH, (QOPMYITUPOBATH OMNpEICIICHUs TOHSATHUH,
YCTaHABIMBATh CYIIECTBEHHBIH TMPU3HAK KiIAacCU(UKAIMKU, OCHOBAaHUS Il OO0OOIICHUS U
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO aHAIIN3A;

BOCIPUHUMATh, (POPMYIHpPOBaTH U NPeoOpPa3OBBIBATH CYXKIACHHS: YTBEPAUTENbHBIE WU
OTpI/IHaTeJ'IBHI)Ie, CAUHHUYHBIC, YaCTHBIC 1 O6HII/IG, YCJ'IOBHI)IG;

BBIABIISITH MAaTEMATHUUYCCKHEC 3aKOHOMepHOCTI/I, B3aMMOCBSI3H U HpOTI/IBOpe'-II/IH B (baKTaX,
JaHHBIX, Ha6J'IIO)IeHI/I$IX 158 YTBep)KJIeHI/If{X, npe;maraTL KpI/ITepI/II/I JJIA BBISIBJIICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA;

Jc€JIaTb BBIBOAbI C MCIIOJIb30BAHHUEM 3aKOHOB JIOTHKH, )IeJIYKTI/IBHBIX U HWHIAYKTHUBHbBIX
YMO3aKJIIOUEHU I, YMO3AKIIOUECHHH 110 aHAJIOTUH;

MIPOBOUTH CAMOCTOSITENTFHO JI0KA3aTeNIbCTBA MATEMATUIECKIX YTBEPKAECHUH (TIPSIMBIE U OT
MPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, TMPUBOJUTH TMPUMEPHl U  KOHTPIPUMEDPHI,



000CHOBBIBAaTh COOCTBEHHBIC CY)KICHHSI U BHIBOJIBI;

BBEIOHMpATH CIIOCO0 perieHus yueOHo! 3a7a9u (CpaBHUBATh HECKOJIBLKO BApUAHTOB PEIICHUS,
BEIOMpaTh HAHOOJIeE TIOIXOISIINN C YYETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBble uccienoBarejibCcKue 1elCTBUS:

HCIOJIb30BaTh BOMPOCH! KaK MCCIEA0BATEIHCKUN HHCTPYMEHT MO3HAHUs, (OPMYITUPOBAThH
BONPOCHL, (PUKCUpYIOLIME NPOTUBOpEUHe, MpoOJIeMy, YCTaHABIMBATh HCKOMOE M JAaHHOE,
dbopMUpOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINI0, MHEHUE;

MPOBOAUTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  AKCHEPUMEHT, HCCJIEIOBAaHUE 10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTU4ecKOoro oOBEeKTa, SIBJICHHS, MpOIlecca, BBIIBICHHUIO
3aBHCUMOCTEH MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITeNIbHO (OPMYIIMPOBATH 000OIIEHUS U BBIBOJIBI 110 pPe3yJibTaTaM MPOBEAEHHOTO
HAOJIO/ICHUSI, UCCIIEIOBAHNUS, OIICHUBATh JOCTOBEPHOCTh MOJMYUYEHHBIX PE3YyJIbTaTOB, BHIBOJIOB U
000011IeHHI;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAKXKE BBIIBUTATH MPEATIOIOKCHUS O
€ro pPa3BUTHH B HOBBIX YCIIOBUSX.

Pa6ora ¢ undopmanueii:

BBISBJIATH JeUIUTHI HHPOPMAIUH, TaHHBIX, HEOOXOJUMBIX JUIsl OTBETa HA BOIPOC U IS
pellIeHus 3aa4H;

BBIOMpaTh HMH(OpPMALMIO W3 HUCTOYHUKOB PA3IMYHBIX THUIOB, AaHAJIU3UPOBATbH,
CUCTEeMAaTU3UpPOBAaTh M HHTEPIPETHUPOBATH HMHPOPMAIMIO pa3IUYHBIX BHUJAOB U  (QopM
MpeJICTaBICHHUS,

CTPYKTYpUPOBATh HH(POPMAIIHIO, TPEICTABIATH €€ B pa3IuYHbIX (hOpMax, WILTIOCTPUPOBATH
rpauYecKu;

OIICHWBATh HANE&KHOCTh HH(OOPMANMM IO CaMOCTOSITELHO  CHOPMYIUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHUKaTHBHBIE YHUBeEpPCcATbHbIE YUeOHbIE el CTBUS

Oo0uienne:

BOCIIPUHUMATh W (DOPMYJIMPOBATH CYXJCHHUS B COOTBETCTBHUHU C YCIOBHSMH W IICIISIMH
OOmIeHMs, SCHO, TOYHO, TPAMOTHO BBIPAXKATh CBOI TOYKY 3PEHHS B YCTHBIX M MUCHMEHHBIX
TEKCTax, JaBaTh MMOSICHEHHUS 110 X0y PEIIeHHs 3a]]a4i, KOMMEHTUPOBATh MOTy4YEeHHBIN pe3ybTaT;

B XoJle 0OCYKIeHHUsS 3aJaBaTh BOMPOCHI MO CYHIECTBY 00CYXIaeMOU TeMbI, MPOOIEMBI,
pemaeMoil 3a7aud, BBICKA3bIBAaTh WICH, HAllEJICHHBbIE HA MOMCK PELICHHs, COMOCTaBISAThH CBOU
CYXKIEHHS C CY>KICHHSIMH IPYTHMX YYaCTHHKOB TUANOra, OOHApyXUBaTh pa3inldue U CXOJCTBO
MO3UIHH, B KOPPEKTHOH opMe hOopMyIHpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHUS;

MIPEJICTABIATh PE3yNbTaThl PEIIeHUs 3aJaud, DKCIEPUMEHTa, HCCIIEeNOBaHUS, IMPOEKTa,
CaMOCTOSITEJIbHO BHIOMPATh ()OpMAT BBICTYIUICHHS C YUETOM 334 MPE3EHTAIMU U 0COOEHHOCTEMN
ayJIMTOPHH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA

Camoopranuszaums:

COCTaBJIATh IUIaH, AJITOPUTM DELIEHUS 3aJauyd, BBIOMpaATh CHOCOO pEHIeHUs C Y4ETOM
UMEIOLINXCA PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBAThH
BapUaHTHI peIIeHUH ¢ yu€TOM HOBOM MH(pOpPMAaLIUH.

CaMOKOHTPOJIb, SJMOIHOHAJILHBIH HHTEICKT:

BJIaJIeTh HaBbIKAMU [103HABATEILHON pe(IIEKCUU KaK OCO3HAHMSI COBEPILIAEMBIX ICHCTBHM 1
MBICIUTENBHBIX POIIECCOB, UX PE3YJBTATOB, BIAJIETh CIOCOOAMHU CaMOIPOBEPKU, CAMOKOHTPOJIS



npoiriecca 1 pe3yJibTata PelIeHUs] MaTeMaTUYeCKOM 3a/1a4H;

NpeABUACTL TPYAHOCTH, KOTOPBLIC MOI'YyT BO3HUKHYTH IpPH PCIICHHUU 3aaa4yd, BHOCUTH
KOPPCKTHUBBI B ACATCIIBHOCTL Ha OCHOBC HOBBIX O6CTOSITCJIBCTB, JaHHBIX, HaﬁI[CHHBIX OIJ_II/I6OK,
BBIIBJIEHHBIX TPYJHOCTEW;

OLCHUBATH COOTBCTCTBUC PE3YyJIbTaTa LHCJIU U YCIIOBUAM, OGT:SICHSITB MMPUYIUHBI JOCTHKCHUA
WIM HE JOCTHKEHHsI pPE3yJIbTaTOB JEATEIbHOCTH, HAXOMUTh OMIMOKY, JaBaTh OIICHKY
IpUOOPETEHHOMY OIBITY.

CoBMecTHasl 1eITeIbHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW M MHAMBUAYAIbHON pabOThI HpH
pelieHur y4YeOHBIX 3ajgady, MPUHAMATh IIeJb COBMECTHOW JEATENbHOCTH, IUIAHHUPOBAThH
OpraHM3alii0 COBMECTHOW pabOoThI, pacrpelessTh BHIbI pabOT, IOroBapuBaThCs, 00CYXKIATh
MIPOILIECC B PE3YJILTAT PA0OTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboThl (00CYykIeHUs, OOMEH MHEHUU, «MO3TOBBIC
LITYPMBI» U UHBIE), BHIITIOJIHATH CBOIO YaCTh paOOThI U KOOPIMHUPOBATH CBOU JIEHCTBUS C IPYTUMU
YJIC€HaMHU KOMaHAbI, OLICHHBATh KadyC€CTBO CBOCIO BKJIaJda B O6HII/H71 IMPOAYKT IIO KPUTCPUAM,
c(hopMyJIMPOBAaHHBIM YYACTHUKAMHU B3aHUMOICHCTBHSI.

Hpe}lMeTHble pe3yJbTaThbl

K konny oOyuenust B 10 kiacce 0OyyaroUIMiicsl MONYYMUT CIEIYIOIIME IpEeIMETHBIE
pe3yJbTaThl [0 OTJEJIBHBIM TeMaM pabodell IporpaMMel yueOHOTO Kypcea «AJredpa u Havyazua
MATEeMAaTHYEeCKOI0 aHAJIN3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO OIEpPUPOBATH MOHATHSMHU: PALMOHAIBHOE YHCII0, OECKOHEUHAsl epUoAnYecKas
JpoOb, IPOLIEHTHI, HPPALIMOHAIEHOE YHCII0, MHOXKECTBA PALlMOHAIIBHBIX U IeHICTBUTEIIBHBIX YHCEN,
MOJ1yJIb JEHCTBUTEIBHOTO YUCIIA;

MIPUMEHSTH IpOOU U MPOLEHTHI JUIsl peLICHUs MPUKIIAIHBIX 3a]ad U3 PAa3JIMYHbIX OTpaciei
3HAHUM U PEATIbHOM KU3HH;

MPUMEHTh NPUOIMKEHHBIE BBIYMCICHUS, MpaBUia OKPYIJVIEHUS, NMPUKUIKY U OLEHKY
pe3yyibTaTa BIYUCICHHI;

CcBOOO/JIHO ONEpUPOBATh TOHATHUEM: CTENEHb C LEJIbIM IOKa3aTejaeM, HCIOIb30BaTh
HNOAXOJAIIYI0 (OpMY 3alMcH JIEHCTBUTENIbHBIX YHCEN Ui PEIIeHUs MPaKTUYECKUX 3anad |
IIPEJICTaBICHNS JaHHBIX;

CBOOO/THO OTIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATypaIbHOH CTENEHH;
CBOOOJTHO OTIEPUPOBATH MOHATHEM: CTETIEHb C PALIMOHATIBHBIM IT0Ka3aTeNeM; CBOOOIHO
OIIEepPUPOBATH MOHATHAMMU: JIOTapu(PM UKcia, JeCATUYHbIE U HATypabHbIE JOrapu(MBbI;

CBOOOJHO ONEpPHPOBAaTh MOHATUSMH: CHHYC, KOCHHYC, TQHT€HC, KOTAHT€HC YHCIIOBOTO
apryMeHTa;

OTIEpUPOBATH MOHATUAMU: APKCUHYC, ApKKOCUHYC U apKTaHT'€HC YHCIIOBOTO apryMeHTa.

YpaBHeHHsI M HEPABEHCTBA:

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: TOKIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHbBIE
YpaBHEHHUS U ypaBHEHUS-CIIEJICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

MPUMEHSTh Pa3IUYHbIE METOJbl PEHIeHHs] PalUOHAIBHBIX U JPOOHO-pallMOHATbHBIX
YpaBHEHU, IPUMEHSATh METOJ] HHTEPBAJIOB ISl PEIICHNS] HEPABEHCTB;

CBOOOJHO ONEpUpPOBaTh MOHATHSAMM: MHOTOYJIEH OT OJHOW NMEPEeMEHHOW, MHOTOUIEH C
HeNbIMUA K03(ppHLineHTaMu, KOpHU MHOTOUWIEHA, TPUMEHSTh JIeJIeHHe MHOTOYWIeHa Ha MHOTOWIEH
C ocTaTKoM, TeopeMy be3y u reopemy Buera s pemenns 3anay;



CBOOOJHO ONEpUPOBATh TMOHATHSAMM: CHCTEMa JIMHEMHBIX ypaBHEHHH, MaTpuIa,
OTIpeNIeNIUTENIb MATPUIBl 2 X 2 W €ro TEOMETPHYECKHIl CMBICI, HCIOJIb30BATh CBOWCTBA
onpenenuTens 2 X 2 A7 BBIYUCICHUS €r0 3HAYCHHUS, IPUMEHATH ONPENSIUTENN U PeIIeHUs
CHCTEMBl JTMHEWHBIX ypaBHEHHH, MOJICIMPOBATh pPEaJbHbIC CHTYyalldd C MOMOIIBIO CHUCTEMbI
JUHEWHBIX YpPaBHEHUH, MCCIEI0BATh IOCTPOSHHBIE MOJEIM C TOMOIIBI0 MaTpUll U
ornpeenuTeNel, UHTePIPETUPOBATh MOTYYCHHBII pe3ybTar;

MCIIOJIb30BaTh CBOMCTBA IEHCTBUI C KOPHSAMU 715l MpeoOpa30BaHUs BBIPAKECHUIA;
BBITMOJIHATH MPe0o0pa30BaHMs YUCIOBBIX BRIPAXKEHHI, COAEPIKALUX CTEIIEHH C PalliOHATbHBIM
MoKa3aresiem;

UCIIOJIb30BaTh  CBOMCTBAa JjorapudMoB ans  mpeoOpazoBaHUsl  JIOTapUPMUUYECKHX
BBIPAXKEHUI;

CBOOOJTHO ONIEPUPOBATH MOHATHAMHU: UppalroHaIbHbIE, TOKA3aTeIbHbIC U
JorapupMUUECKUE YPaBHEHUS, HAXOIUTh UX PEIICHHUS C TOMOIIBIO PABHOCHIIBLHBIX TIEPEXO0JI0B HITH
OCYILECTBIISISI IPOBEPKY KOPHEHA;

NPUMEHSTH  OCHOBHBIE  TPHUTOHOMETPHYECKHE  (QOpPMYyNBl  Jis  IpeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHUIA,

CBOOOJHO OIEPHPOBATH TOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, NPUMEHSTH
Heo0XouMbIe (HOPMYJIIBI IJISl PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHU;

MOJICTIUPOBaTh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTaBIATH BBIPAKEHUS,
yYpaBHEHHUS, HEpPaBEHCTBA IO YCIOBUIO 3aJayd, UCCIEIOBAaTh IOCTPOEHHBIE MOJETH C
UCIIOJIb30BaHUEM arrapaTa anreOpsbl.

DOYyHKUMH U TPpapuKu:

CcBOOOJHO OMEpUPOBATh MOHATUAMU: (PYHKIHS, CIOCOObI 3agaHus (YHKUUHU, B3aHMHO
oOparHbple (YHKIHMH, KOMITO3UIMS (YHKIMHA, Tpapuk (YHKIUHU, BBIIOIHATH 3JIEMEHTapHBIC
npeoOpazoBanus rpaduKoB PyHKINIA;

CBOOOJHO ONEpPHUPOBATH IMOHATUSMHU: OOJACTh OIpPENENCHUS U MHOXECTBO 3HAUCHHH
byHKIMHU, HYJIM GYHKINH, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOOJHO OIEPHPOBATH TOHSATHSIMU: YETHBIE M HEYETHBIC (YHKIHH, TEPHOAMYECKHE
(GYHKINM, TPOMEXKYTKH MOHOTOHHOCTH (YHKIWH, MaKCUMyMbl W MHHHMYMBI (YHKIIWH,
HauOoJIbIIIee 1 HaUMEHblIlee 3HaueHne (QyHKIUU Ha IPOMEKYTKE;

CBOOOJHO OIEpPUPOBATH MOHATHSMHU: CTeNeHHass (QYHKIUS C HATypajJbHBIM M LEJbIM
nokasareseM, rpauk CTeeHHOH (yHKIMU ¢ HaTypalbHBIM U LIEJIBIM MTOKa3aTeneM, rpaduk KopHs
N-o#f cTeneHu Kak (pyHKIMK 0OpaTHOM CTENEeHU ¢ HaTypalbHbIM MOKa3aTeNeM;

ONEepUPOBATh NOHATUAMM: JIMHEWHas, KBaJpaTU4yHas M JpoOHO-TUHEWHas (QYHKIHH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BaHUE U IIOCTPOECHUE UX IPa(pUKOB;

CBOOOJHO OTEPHPOBATH MOHATUSAMH: TOKa3aTeidbHas W Jorapupmuyeckas QyHKIHH, UX
CBOWCTBA M TpadUKH, HCIIOIH30BATh UX TPAQUKH TSl PEIICHHSI YPaBHEHHIA;

CBOOOJHO ONEpUPOBATh TMOHATHUSMH: TPUTOHOMETPUYECKas OKPYKHOCTh, OIpeIesIeHHEe
TPUTOHOMETPHUYECKUX (DYHKIUH YHUCIIOBOTO apTyMEHTa;

WCTOJB30BaTh Tpaduku (QYHKIWH IS WCCICIOBAHUS TPOILECCOB M 3aBUCHMOCTEH TpHU
pelIeHnH 3a/a4 W3 APYTUX YYeOHBIX NMPEIMETOB M PEeabHOW JKU3HH, BBIpaXaTb (GopMyaMu
3aBHCUMOCTH MEX/1y BETUUYNHAMH;

Hayana MmaTeMaTH4eCKOro aHAIN3a:

CBOOOJHO OIEpPHUPOBATH MOHATHAMHU: apuMeTHUecKass U TeOMEeTpHuecKas Iporpeccus,
0EeCKOHEUHO yObIBaroIlasi reoMeTpHUEecKasi MpOrpeccusi, TMHEHHbIM U SKCIOHEHIMAIBHBIN POCT,
(dopMyIIa CI0XXHBIX MPOLIEHTOB, UMETh NIPECTABICHNE O KOHCTAHTE;



HCIIOJIB30BAaTh IIPOTPECCUU ISl PELICHUS PEAJIBHBIX 3a7a4 IIPUKIIAHOTO XapaKTepa;
CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3aJaHUs
IIOCJIEI0OBATEIbHOCTEM, MOHOTOHHBIE U OTPAHUYEHHBIE I10CIIEN0BATEIBHOCTH, IOHUMAaTh OCHOBBI
3apOXKACHUS MATEMaTUYECKOTO aHAJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJHO ONEpPHPOBATH MOHATUSMH: HENPEpBIBHbIC (DYHKIIMH, TOUKUA pa3pbiBa rpaduxa
(GyHKIMH, aCUMIITOTHI Tpadrka GyHKIINUH;

CBOOOJHO ONEpPHpPOBATh MOHATHUEM: (DYHKLUS, HENpPEpbIBHAs Ha OTpe3Ke, IPUMEHSTb
CBOWCTBA HENPEPBIBHBIX (DYHKLMH 7S peILeHHs 3a/1a4;

CBOOOJHO ONIEpUpOBaTh MOHATHSMU: IIepBas M BTOpas IPOU3BOAHbBIE (YHKINUH,
KacaresibHas K Tpaduky GyHKINH;

BBIUUCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO M KOMITIO3UIIMH ABYX (YHKIHUH,
3HATh MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHIA;

HCI0JIb30BaTh T€OMETPUUECKUI U (PU3UUYECKUN CMBICI ITPOU3BOIHOM Ul pEeLIeHUS 3a/1a4.

MHoxkecTBa M JIOTHKA:

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: MHOKECTBO, OTIEPALIUU HAJl MHOKECTBAMU;
HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlllapaT I ONUMCAHUs PEAIBHBIX IIPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX YUEOHBIX MPEIMETOB;

CBOOOJHO ONEpUpOBaTh IOHATHAMM: OIpEJesIeHUe, TeopeMa, YpaBHEHHe-CIIeICTBUE,
CBOWCTBO MaTeMaTHYECKOI0 00BEKTa, 10Ka3aTeIbCTBO, PABHOCUIIbHbIC YPABHEHHSI M HEPABEHCTBA.

K xonmy oOyuenuss B11 kuacce oOyyarommiicsi MOJSYYUT CIEAYIOLIME IpPEIMETHbIE
pe3yJabTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMel yueOHOro Kypca «AnreOpa u Havana
MaTEMaTHYECKOT 0 aHAJIN3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOZIHO OINEpPUPOBaTh MOHATUSAMHU: HATypaJlbHOE U L€JI0€ YHCIO0, MHOXKECTBA
HaTYpaJIbHBIX U LIEJBIX YHCEI, UCIOIb30BaTh MpU3HAKHU JenuMocTH uenbix yucen, HOJ u HOK
HaTypaJIbHBIX YMCEN IS PEIICHMS 3a]a4, IPUMEHATh aroput™ EBknnia;

CcBOOO/IHO OIIEpUPOBATH MOHATHEM OCTAaTKa 110 MOAYJIIO, 3alIMChIBATh HATYpaJIbHbIE YKCIIa B
Pa3JIMYHBIX MO3UIIMOHHBIX CHCTEMAX CUUCIICHHMS;

CcBOOO/IHO ONEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCIIO U MHOKECTBO KOMITJIEKCHBIX
qucell, IPeACTaBISITh KOMIUIEKCHBIE YnCIia B are0pandeckoi 1 TPUrOHOMETpUYEeCcKoi Gopme,
BBINOJIHATH apU(PMETHYECKHE ONIEPALIMU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.
YpaBHeHUs M HEpABEHCTBA:

CBOOO/THO ONIEPUPOBATH MOHATHAMU: MppalyoHaIbHbIE, IOKA3aTEIbHbIE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C TOMOIIBIO PABHOCUIIBHBIX MIEPEXO0B;
OCYILECTBIIATH OTOOP KOpHEH NMpH pelIeHNH TPUTOHOMETPUYECKOT0 YPaBHEHUS; CBOOOHO
ONEepUpPOBaTh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, TPUMEHSTh HEOOXOIUMBbIE
(bopMyIIbI 1Sl pelIeHNsI OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKHX HEPABEHCTB;

cBOOO/IHO OINEPUPOBATh MOHATHUSAMHU: CHCTEMAa M COBOKYNHOCTh YPaBHEHHH W HEPAaBEHCTB,
PaBHOCWJIBHBIE CHCTEMBI M CHCTEMBI-CIIE/ICTBHS, HAXOJAUTh PEIICHUS CUCTEMBI M COBOKYITHOCTEN
paloHalIbHBIX, HPPALMOHAIBHBIX, IOKAa3aTeNbHbIX U JIOTApU(PMUYECKHX ypaBHEHUH U
HEPaBEHCTB;

pemiaTh  palMOHANbHbIE, HWppalMOHAIBHBIE, IIOKa3aTelbHble, JorapupMUUECKue |
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COJIEPKALLAE MOYJIU U ITapaMeETPBh;

MPUMEHSATH IpadUuecKrue METO/IbI TS peIlIeHUs YpaBHEHHI U HEPABEHCTB, a TAKXKE 3a]1a4 C
napaMeTpamy;

MO/JIEJINPOBATh peallbHbIe CUTYallUU Ha S3bIKE alreOpbl, COCTaBIIATh BBIPAXKEHUS,



ypaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33J1a4H, UCCIIEIOBATh TOCTPOECHHBIE MOJIETH
C MCIOJIH30BAHUEM allllapara aareOpbl, HHTEPIPETUPOBAThH MOMyUYCHHBINH pe3yabTaT. DYHKIIUH U
rpaguku:

CTPOUTH TpapuKy KOMIOZUIMH (PYHKIHUNA C TTOMOIIBIO JIEMEHTAPHOTO HCCIEIOBAHUS U
CBOMCTB KOMITO3HIIUHU ABYX (PYHKIIHIA;

CTPOUTH Fr€OMETPUUECKHE 00pa3bl ypaBHEHHM U HEPABEHCTB HA KOOPAMHATHOM IIIOCKOCTH;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: TpaUKH TPUTOHOMETPUUECKUX (PYHKIIHIA;

MPUMEHSTh (PYHKIHU IJI1 MOJICTHUPOBAHUS U HCCIIEI0BAHUS pealbHBIX MPOILIECCOB.

Havana maTteMaTH4ecKOro aHaIM3a:

UCIOJIb30BaTh TMPOM3BOJHYIO JJISi HCCIENOBaHUS (PYHKIMM Ha MOHOTOHHOCTb U
3KCTPEMYMBI;

HaXOJUTh HAUOOJIbIIICE U HAMMEHbIIICE 3HAYCHHSI (DYHKIIMU HEMPEPHIBHON HA OTPE3KE;
MCITIOJIH30BATh MTPOU3BOAHYIO IS HAXOXKICHUS HAUTYUIIEro PEIICHHS B TPUKIAIHBIX, B TOM
YHUCJIE COLUATBbHO-DPKOHOMHYECKUX, 3a/1a4ax, JIJIsl OMPEeIeJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1laHHOTO (OPMYIIOHN WU rpaduKom;

CBOOOJTHO ONIEPUPOBATH MOHATUSIMU: TIEPBOOOPA3HAs, ONIPEACIEHHBIN UHTETPaJl, HAXOAUTh
NepBOOOpA3HBIC JJIEMEHTAPHBIX (YHKIMA W BBUUCIATH HHTErpan mo (opmyne HproToHa-
Jleiibuuna;

HAXOAUTh IJIOMAAN MIIOCKUX (UTYP U 00BEMBI TEJ C TOMOIILI0 HHTETpaa;

MMETh MPEACTaBICHUE O MATEMATUYECKOM MOJEIMPOBAHUH HA IPUMEPE COCTABIICHUS
muddepeHIMaTbHBIX YPaBHEHUI;

peliaTh IPUKIaTHbIe 3a]a41, B TOM YHCIIE COLIUaIbHO-3KOHOMUYECKOTO U (PU3N4ecKOoro
XapakTepa, CpeICTBAMH MATEMATHYECKOr0 aHaJIN3a.

Kypc «I'eomerpus»

K xoniry 10 kaacca o0yyaromuiicss HAyYUTCS:

*  cBOOOJIHO OTMEPUPOBATH OCHOBHBIMU MOHSATUSMHU CTEPEOMETPUU TIPU PEIICHUH 3a7a49 U

MPOBECHUN MaTEMaTHYECKUX PACCYKICHUM;

*  TIPUMEHSATH AKCUOMBI CTEPEOMETPHHU U CIEACTBUS U3 HUX IIPU PELLIECHUN T€OMETPUUECKHUX

3a/1a4;
* KiIaccuUIUpPOBATh B3aMMHOE PACTIONOKEHHUE MPSMBIX B MPOCTPAHCTBE, MIOCKOCTEH B
MIPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

* CcBOOOJIHO OMEPUPOBATH MOHATHUSMHU, CBS3aHHBIMH C YTJIaMU B MPOCTPAHCTBE: MEXKIY
MPSIMBIMHU B TPOCTPAHCTBE, MEXAY MPSAMOM U TIIOCKOCTHIO;

*  cBOOOJIHO OMEPUPOBATH MOHATHSIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

* cBOOOJIHO pacro3HaBaTh OCHOBHBIE BU bl MHOTOTPAHHHUKOB (IIpH3Ma, MUpaMH/a,
IPSAMOYTOJIBHBIN Tapasuiesienunes, Ky0);

* KmaccuuIUpPOBaTH MHOTOTPAHHUKH, BRIOUPAst OCHOBAHUS TSI KIIACCU(DUKALINN;

*  CcBOOOJIHO OMEPUPOBATH MOHATHSIMH, CBSI3aHHBIMU C CEUEHUEM MHOTOTPaHHUKOB
MJIOCKOCTBIO;

*  BBINIOJIHATH MapaJUIENBHOE, IIEHTPATHHOE U OPTOTOHATBHOE MPOSKTUPOBaHKE QUTYDP HA
MIOCKOCTh, BBITIONHATE N300pakeHus (puryp Ha ImiocKoCTH;

* CTPOUTH CEUEHHUs] MHOTOTPAHHUKOB PA3NIUYHBIMU METOJAMH, BBINOJHSITH (BBIHOCHBIC)
IUIOCKHE YePTEXKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (GUTYP: BU CBEPXY, COOKY, CHU3Y;

*  BBIYHUCIATH IUIONIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma, MUpaMua),
T€OMETPHUYECKUX TeJl C MPUMEHEHHEM (popmy;

*  cBOOOJIHO OMIEPUPOBATH MOHATHSAMH: CHMMETPHS B TIPOCTPAHCTBE, LIEHTP, OCh U



IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U MIIOCKOCTh CHMMETPUH (PUTYPBI;

e cBOOOJIHO ONEPUPOBATH MOHATHIMH, COOTBETCTBYIOIIMMH BEKTOPaM U KOOpIUHATaM B
MIPOCTPAHCTBE;

*  BBINOJIHATH JCHCTBUS HAJl BEKTOPAMU;

* pemiarth 3aJaud Ha JI0KA3aTEJIbCTBO MAaTEMaTHYECKMX OTHOLICHUM M HaXO0XKIIEHUE
FEOMETPUUECKUX  BEIMYMH, MPHUMEHssI HM3BECTHbIE METOAbl MPU  pEHICHUU
MaTeMaTHUYECKUX 3aayu MOBBIIIEHHOTO U BHICOKOTO YPOBHSI CJIO’KHOCTH;

* [PUMEHATH NPOCTEHIINE IPOrPAMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHHUKALIOHHbIE
CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3aa4;

*  W3BJEKaTh, IPeOOPA30BHIBATH U UHTEPIPETUPOBATH HH(DOPMALIHIO O TPOCTPAHCTBEHHBIX
reoMeTpHYECKUX (PUTypax, MPEeACTaBICHHYIO Ha YepTeKaxX U pUCYHKAX;

* [PUMEHSATH NOJyYEHHbIC 3HAHNS HA IPAKTUKE: CPABHUBATH U aHAJIN3UPOBATh pEalIbHbIE
CUTyallud, TPUMEHATh U3YYECHHbIE T[OHATUS B IMPOLECCE IOUCKA pEelIeHUs
MaTeMaTH4eCKu c(hopMyIMpOBaHHON MPOOJIEMBI, MOAEIHPOBATH PEATbHBIE CHTYalluu
Ha A3bIKE TE€OMETPUHU, HCCIENOBaTb IOCTPOCHHBIE MOJIEIM C HCIOJb30BAHUEM
F€OMETPUUECKUX ITOHATHH U TeopeM, almapara ajareOpsl, peiarh NpakTUYECKUe 3a/1a4H,
CBSI3aHHBIE C HAXOXKICHHEM F€OMETPUUECKUX BEIIUYUH;

*  HMETb IPEJICTaBICHUsI 00 OCHOBHBIX ATalax pa3BUTHs F'€OMETPUH KaK COCTaBHOM 4acTH
(dyH1aMeHTa pa3BUTHSI TEXHOJIOTHIL.

K xoniy 11 kaacca 00ydaromuiicss HAyYUTCS:

* CcBOOOJHO OIEPUPOBATh MOHSTUIMM, CBSI3AHHBIMU C LIMJIMHAPUYECKOM, KOHUYECKOU U
chepruecKoit MOBEPXHOCTIMHU, OOBSICHITH CITIOCOOBI TTOTyYCHUS;

*  OHEepUpOBaTh MOHATUSMH, CBSI3aHHBIMHM C TEJaMH BpPALICHUS: LMIMHIPOM, KOHYCOM,
chepoil u mapowm;

* pacrno3HaBaTh Tejla BpallleHus (LUMIUHAP, KOHYC, cdepa U map) U 00ObICHATH CIIOCOObI
MOJTyY€HUs TeJl BpallleHus;

* KiIaccu(uUUPOBATh B3aUMHOE PACIONIOKEeHNE chepbl U MIIOCKOCTH;

*  BBIYMCIATH BEJIMYMHBI 3JIEMEHTOB MHOIOIPAaHHUKOB W TeJ BpalleHHs, OObEMBI U
IUIONIAIA MOBEPXHOCTE MHOTOTPAaHHUKOB M TEJI BPAIICHMS, TEOMETPUUECKHUX TEN C
npUMeHEeHHeM (opMyIT;

* CcBOOOJHO ONEpUPOBATh MOHATHIMM, CBS3aHHBIMU C KOMOMHAIMSIMM TeJl BpPALICHUS U
MHOT'OI'PaHHUKOB: MHOTOTPaHHMK, BIMCAaHHBIA B cepy M OMHMCAHHBIA OKOJIO Chepsl,
cdepa, BIMCaHHAs B MHOTOI'PAaHHUK WUJIM TEJIO BPAILlEHUS;

*  BBIYUCIIATH COOTHOILEHUS MEXAY IUIOIAASIMU MMOBEpXHOCTEH U 00bEMaMHU MOJOOHBIX
TEI,

*  u300pakaThb H3ydaeMmble (UTYpHI, BBIIOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3
PHCYHKOB ITPOCTBIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHS Tel
BpaIllCHUS;

*  U3BJEKaTh, UHTEPIPETUPOBATH U peoOpa3oBbIBATH MHPOPMAITUIO 0
IPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTypax, MPEACTaBICHHYI0O Ha 4YepTekax u
PHUCYHKaXx;

*  CcBOOOJHO ONEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

*  BBINOJIHATH ONEpaIK HaJl BEKTOPaMU;

*  3a/1aBaTh IJIOCKOCTh YPaBHEHHEM B JIEKAPTOBOW CUCTEME KOOPIUHAT;

*  pemiarh reoMeTpUYECKue 3a1auu Ha BBIYHCIICHHUE YTJIOB  MEXAY MPSMBIMH U
IUIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSHUNW OT TOYKM MO0 IUIOCKOCTH, B II€JIOM, Ha



MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEICHUH;

*  CcBOOOJHO ONEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C JIBHXKEHHEM B IIPOCTPAHCTBE, 3HATH
CBOMCTBA JIBMKCHHI,

*  BBINOJHATh H300pa)KEHUs] MHOTOTPAHHMKOB M TeJl BpalleHUs MpU MapauieTbHOM
NepeHoce, IeHTPAIbHON CUMMETPUHU, 3ePKAIbHOM CUMMETpPUH, MPU MOBOPOTE BOKPYT
psIMOH, MpeoOpa3oBaHuUs MOT00US;

*  CTPOUTH CEYEHHS MHOTOIPAHHUKOB U TeJl BpaIllEHUs: CEUCHUS LIUINHpa (TapaljieIbHO
U TIEPIICHANKYJIIPHO OCH), CeUeHUs KOHyca (MapasuieibHble OCHOBAHUIO U IPOXOSIINe
yepes BepIIMHY), CEUCHHUS 11apa;

*  HCIIOJI30BAaTh METOJIbl TMOCTPOCHHS CEUEHHIl: METOJA CJelO0B, METOJ BHYTPEHHETrO
MIPOEKTUPOBAHUS, METO/]I IEPEeHOCA CEKYIIEeH MI0CKOCTH;

*  JIOKa3bIBaTh F€OMETPUYECKUE YTBEPKACHUS;

* TMPHUMEHATH TeOMETpUYecKne (aKThl s pEIIeHHs CTEPEOMETPUYECKHX —3a/1ad,
NPEIOIArafoIIuX HECKOJIBKO [IArOB PEIICHUs, €CIM YCIOBHUS MPUMEHEHUS 33aJaHbl B
SIBHOW W HESIBHOU (hopMe;

* pemarh 33Ja4d Ha J[0KA3aTE€JIbCTBO MAaTEMAaTHUECKUX OTHOIICHUH M HAXOXKICHUE
TeOMETPUYECKUX BEITHYNH;

* IPHUMEHATH MPOTPAMMHBIC CPEJICTBA U AJIEKTPOHHO-KOMMYHHKAIIHOHHBIE CHCTEMBI ITPH
pEIIeHIH CTEPEOMETPUIECKHX 3a/1a4;

* TMPHUMEHATh TOJYyYCHHBIC 3HAHHWS Ha MPAKTHKE: CPaBHHUBATH, AHAIU3UPOBATH H
OLICHUBATh PEalbHbIC CUTYallUH, IPUMEHSITh N3yUEHHBIE TOHATHUS, TEOPEMBI, CBOHCTBA B
mporecce TOWCKAa pPEHIeHHS MaTeMaTH4ecKu C(HOPMYIHUPOBAHHON  MPOOIIEMBI,
MOJICIIPOBATh peabHBIE CHUTYallud Ha SI3BIKE T€OMETPHH, UCCIIECAOBATh MIOCTPOCHHBIC
MOJIEJIM C WCIOJIb30BAHUEM IeOMETPUYECKUX MOHATUH U TEOpeM, ammapara aireOpsl,
peliaTh IPaKTHYECKHUEe 33]a4l, CBA3aHHbBIE C HAXOKICHHUEM M€OMETPUUECKUX BEIUYUH;

*  WMEeTh MPEJCTaBIeHHsI 00 OCHOBHBIX 3Tanax pa3BUTHs T€OMETPHUU KaK COCTABHOM YacTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHI.

Kypc «BeposiTHOCTb M CTATHCTHKA»

K konny 10 kiacca oOyyaromuiicss HAy4uTCs:

CBOOOJIHO ONEpPHPOBATh MOHATUAMHU: rpad, TIOCKHM rpad, cBsI3HBIN rpad, MyTh B rpade,
LeNb, LIUKII, IEPEBO, CTENIEHb BEPILIUHBI, JEPEBO CIYyUYalHOTO SKCIIEPUMEHTA;

CBOOOJHO ONEpPUPOBATH MOHATHSAMHU: CIy4alHbI 5SKCHEpUMEHT (OMbIT), Ciyd4ailHoe
coObITHE, 3JEMEHTApHOE Cllyd4ailHOe cOObITHE (PIEMEHTApHBIM HCXOMA) CIy4allHOTO OIbITA,
HaXOJUTh BEPOSITHOCTH COOBITUH B OIBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUAMU;

HaxoJUTh U (POpPMYyIHUPOBATH COOBITHS: TEpPECEUYCHHE, OOBEAMHEHHE TaHHBIX COOBITHIA,
coObITHE, MPOTHUBOMOJOKHOE JaHHOMY, HCIOJIB30BaTh JUarpamMmbl Diliepa, KOOPIWHATHYIO
OpsSAMyI0 JUIS pELIeHUs 3a/ad, IOJIb30BaThCsl (HOPMYJION CIIOKEHHS BEPOSTHOCTEH s
BEPOSTHOCTEN ABYX U TpeX CIydallHBbIX COOBITHH;

ONEpUPOBaTh  IOHATHSAMM: YCIOBHasT BEPOSTHOCTb, YMHOJKEHUE BEPOATHOCTEM,
HE3aBUCHMBbIE COOBITHS, JIEPEBO CIYYalHOTO SKCIEPUMEHTA, HAXOIUTh BEPOSTHOCTH COOBITUH C
MOMOIIBIO TIPaBUJIa YMHOXKEHUS, JepeBa CIy4YailHOTrO OIBITA, UCHOJIB30BaTh (OPMYITY MOITHOM
BEpOSATHOCTH, (popmyny baileca mpu pemeHun 3aaay, onpenensiTh HE3aBUCUMOCTb COOBITHH IO
dbopMyIie ¥ IO OpraHU3aIlK CIy4aifHOTO SKCIIEPUMEHTA;

NPUMEHSTh HM3y4YEeHHble KOMOMHATOpHbIE (OPMYJbl ISl TEPEUHCICHHUS] 3JIEMEHTOB
MHO’KECTB, JJIEMEHTAapHBIX COOBITHM CIIy4allHOTO OIbITA, pELIEHUs 3a7ad M0 TEOopUH



BEPOSITHOCTEM;

CBOOOJHO OTEPUPOBATH MOHSATUSAMU: OMHAPHBINA CIy4YailHBIA ONBIT (MCIBITAHUE), YCIEX U
HEey/aua, He3aBUCUMBbIE UCTIBITAHUSI, CEPUSI UCTIBITAHUMN, HAXOIUTh BEPOSITHOCTU COOBITHI: B CEPUH
UCIIBITAaHUN /10 TEPBOr0 ycrexa, B Cepuu HCHbITaHuil bepHysu, B ombiTe, CBA3aHHOM CO
CIIy9aifHBIM BBIOOPOM M3 KOHEUHOUW COBOKYITHOCTH;

CBOOOJHO ONEPUPOBATH OHATUAMU: Ciy4aliHas BeJINYMHA, pACIPEIEICHUE
BEPOATHOCTEH, JuarpaMma pacupeesieHus, OMHapHas cilydailHas BEeIUYHHA, T€OMETPUUYECKOe,
OMHOMHUATIBHOE pacIpe/iesiCHHeE.

K xoniry 11 kjacca o0ydaromuiicss HAYYUTCS:

ONEPUPOBATh MOHATUSAMHU: COBMECTHOE paCHpEACIICHHE JBYX CIy4YalHbIX BEJIWYMH,
MCIIOJIb30BaTh TA0JIMILy COBMECTHOTO paclpeieNieHus IBYX CIy4yalHbIX BETUYMH JIJIS BbIICTICHUS
pacnpeneneHus Kak10M BEeTUYMHBI, OIIPe/IeICHUs HE3aBUCUMOCTH CITyYalHbIX BEJIUYUH;

CBOOOJITHO OIEPUPOBATH MOHATUEM MATEMAaTUYECKOTO OXHUAAHHUS CIIy4YalHON BEJIMYMHBI
(pactipeieniennsi), MPUMEHATh CBOMCTBA MAaTEMAaTHUUECKOTO OXUIAHUS TPU PEIICHUH 3ajad,
BBIYUCIISITH MATEMATUYECKOE OXKHIaHNEe OMHOMHAIBLHOTO M TEOMETPUIECKOTO paclpeieeHuH;

CBOOOJHO OINEpPUPOBATh MOHATUSAMU: JUCIEPCHs], CTAHAAPTHOE OTKJIOHEHHE CIIydaillHON
BEIIMYMHBI, TMPUMEHATH CBOWCTBA JUCIIEPCUU CIIyYalHON BEIMYMHBI (pacrpeiesieHus) Ipu
pEelIeHUH 3a7a4, BBIUUCIATH JUCHEPCUI0 M CTAHJAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOrO M
OMHOMHUATIBHOTO paclpeaeNeHuil;

BBIUUCIIATH BBIOOPOYHBIE XApaKTEPUCTUKA MO JIaHHOW BBHIOOPKE U  OLIGHUBATh
XapaKTePUCTHKU TEHEPaTbHOM COBOKYMHOCTH JaHHBIX IO BBIOOPOYHBIM XapaKTEPUCTHKAM.
OneHuBaTh BEPOATHOCTH COOBITHM M TMPOBEPATH MPOCTEHIINE CTATUCTHUUECKHUE THIOTE3bI,
M0JIb3YSICh U3YYEHHBIMH PaCpeAeIICHUSIMU.

3. Copnep:xxanue yuyedHoro npeamera, kypca Kype
«Aaredpa u HaYaJIa MATeMATHYECKOT0 AHAJTU32»

10 KJIACC

Yucaa 1 BLIYUCIEHUS

Panmonansubie yncna. OObIKHOBEHHBIC M JECATHUYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHbBIE
nepuoanydeckue apodbu. [Ipumenenne apode ¥ MPOIEHTOB I PEUICHHs TPUKIAIHBIX 3a/1a4 U3
Pa3JIMYHBIX OTpACIel 3HAHUHI U PEaJIbHOM KU3HU.

JlelicTBUTENBbHBIE uKcia. PalmoHallbHBIE W MppalMOHANIbHBIE YHCIa. ApupMeTHUECKHe
onepaluu C JEWCTBUTEIbHBIMH YHCIaMU. Monayib AEHCTBUTEIBHOIO YHUCIA M €ro CBOMCTBA.
[Ipubmxk€HHBIE BBIYMCICHUS, TIpaBUa OKPYIJICHHs, TPUKHAKA ¢ OIEHKa pe3yJbTaTa
BBIUHCIICHHH.

Crenensb ¢ nensiM nokasareieMm. bunom Heiorona. Mcnons3oBanue noaxozsimen GopMbl
3aIIMCH IEUCTBUTENIBHBIX YUCEI ISl PEIIEHUS PAKTUYECKUX 3a]1a4 U MIPEACTABIICHUS JaHHbIX.

ApudMeTnieckuii KopeHb HATypaTbHOW CTENEHU U €T0 CBOICTBA.

Crenenb C palMOHAJIIBHBIM [OKa3aTeleM M €€ CBOMCTBA, CTENEHb C JCHCTBUTEIbHBIM
MOKa3aTelIeM.

Jlorapudwm ymncna. CBoiicTBa norapudma. JleciTUUHbIE U HATYpaTbHBIE JIOTAPHU(PMBIL.

CuHycC, KOCHHYC, TaHT€HC, KOTAHI€HC YMCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCHUHYC U
ApPKTaHT€HC YMCIOBOTO apryMEHTA.



YpaBHeHNs U HEPABEHCTBA

ToxnmecTBa M TOXAECTBEHHBIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YpaBHEHUS U ypaBHEHUsI-CIeACTBUsL. HepaBeHCTBO, pellieHe HepaBEeHCTBa.

OcCHOBHBIE METOJIbI PEUICHUS LENBIX U APOOHO-PAMOHAIBHBIX YPABHEHUIH U HEPABEHCTB.
MHorowieHsl OT OJHOM IEpEMEHHOM. JleJleHne MHOrowieHa Ha MHOTOWIEH C OCTaTKOM. Teopema
be3y. MHorouseHsl ¢ nieiasiMu ko3 dunuentamu. Teopema Buera.

IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAILMX CTEIICHU U KOPHH.

HppanmonansHblie ypaBHeHUs. OCHOBHBIE METO/IBI PEIICHUS UPPALMOHAIBHBIX YPABHCHUM.

IlokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/BI PELICHUS II0KA3aTEIbHBIX YPABHEHUI.

IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIUX JIOTapU(MBI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOJbl PpELICHUs JIOrapu(PMUUYECKUX
YPaBHEHUM.

OcHOBHBIE TpHUTOHOMETpHYeckre Qopmynbl. [IpeoOpasoBaHHEe TPUTOHOMETPHUUECKUX
BBIPAKECHUM. PellleHre TpUroHoOMeTpU4EeCKUX YPaBHEHHM.

Pemenne cucrem JNMHEHMHBIX YpaBHEHHMH. Marpuna CHUCTEMBI JIMHEWHBIX YpaBHEHUM.
Onpenenurens maTpuibl 2*2, ero reoMeTpUyYecKHil CMBICI U CBOWCTBA, BBIYHMCICHUE €r0
3HAUEHUs, IPUMEHEHUE ONPEACIIUTENS ISl PEIIeHUs] CUCTEMbI JIMHEWHBIX ypaBHEHUN. Pemienne
IIPUKJIAIHBIX 33/a4 C IIOMOLIbIO CUCTEMBI JIMHENHBIX ypaBHEeHUH. VccnenoBaHue noCTPOSHHOU
MOJIEJIH C TOMOLIBI0 MAaTPHUIL U ONPEAEIUTEIIEH.

IlocTtpoeHne MaTeMaTHYECKUX MOJENEH pEalbHOM CUTyalud C IIOMOIIBIO YPaBHEHHUH U
HepaBeHCTB. [IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTHYECKUX 3a]1a4 U 3a/1a4
U3 Pa3IUYHBIX 00JIaCTel HAyKU U peallbHON KU3HU.

DYyHKUMH U TPaPUKU

@OyHKIusA, crnocoObl 3amaHust (yHKuuW. B3aumao oOpartHble ¢yHkumu. Kommosurms
¢yuxuil. ['padux pyHkumun. DnemeHTapHble npeodpa3oBanus rpadukoB GyHKINHI.

Ob6nacTh onpeneneHuss 1 MHOXKeCTBO 3HaueHU pynkuuu. Hynu ¢ysnkmuu. [IpomexyTku
3HaKoMocTossHCTBA. UE€THble M Heu€THble QyHKIuM. [lepuoguueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (QYHKIMH. MakcuMyMbl 1 MUHUMYMbI QyHKIuU. HanOosnbliee u HauMeHblIee
3HaueHusl QYHKIUHU HA IPOMEXKYTKE.

JIuHeiltHas, KBaJipaTU4YHas U IpOOHO-IMHEHHas QyHKIMH. DlIeMeHTapHOe HCCIel0BaHne U
MOCTPOEHHE UX IPaPHKOB.

CrenenHass (yHKIMsS C HaTypaldbHBIM M IIeJbIM IOKa3zaTeneM. E€ cBoiictBa u rpaduk.
CpoiicTBa M Tpaduk KOpHS N-OM CTeMeHW Kak (YHKIHMHM OOpaTHOM CTENeHH C HaTypajbHBIM
MIOKAa3aTENIEM.

IToka3zarenbHast U norapupmudeckass GyHKLIUHU, UX cBoicTBa U rpaduku. Mcnonb3oBanue
rpadukoB QYHKIMN Ui pelIeHus] ypaBHEHUH.

Tpuronomerpuyeckass OKpPYKHOCTb, OIpEAEICHHE TPUTOHOMETPUYECKUX  (YHKIUI
YHUCJIOBOTO APTYMEHTA.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B pealbHBIX Mpoleccax U siBieHusX. ['paduku peaabHbIX
3aBUCUMOCTEM.

Hayana maTteMaTH4ecKoOro aHajmsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3aJJaHUA MTOCIIEAOBaTENbHOCTEH. MeToT MaTeMaTH4ecKoi
MHAYKIMM. MOHOTOHHBIE M OIPaHUYEHHBIE IIOCIENI0BATEIBHOCTH. VCTOpHsS BO3HMKHOBEHMS
MaTeMaTHYeCKOro aHaJIn3a Kak aHaJln3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass M TeoMeTpuyeckas mporpeccud. beckoHeyHO — yObIBaroIas
reomerpuueckas nporpeccus. Cymma OecKOHEUHO YOBIBAIOIIEH I€OMETPHUYECKON MPOrpecCHH.



JInHEeNHbIN U SKCIIOHEHIMANIBHBIN poCT. Yucio e. @opMyiia CII0KHBIX IPOLEHTOB. Mcrionbs30Banue
IIPOrPECCUM IS PELICHMS PEaIbHbIX 3a/1a4 IIPUKIIAJHOTO XapakTepa.

HenpepoiBable QyHKIMHM U UX CBOMCTBA. TOUYKH pa3pbiBa. ACUMITOTHI TpagHUKOB (DYHKIIUH.
CpoiicTBa (pyHKIUMI HENPEPHIBHBIX HAa OTpe3ke. MeToa MHTEpBAJIOB JJIsl PEUICHHS HEPaBEHCTB.
[TpuMeHeHne CBOWCTB HETIPEPBHIBHBIX (DYHKLUHN IS pEILICHHS 3a1a4.

IlepBas u Bropas npousBojHble GyHKIMU. OnpeneneHue, reoOMeTpUUECKU 1 PU3NUECKUil
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTelbHOH K rpaduky pyHKLIUH.

IIpoun3zBosHbIe 311eMeHTapHBIX QyHKIMHA. [Ipon3BoaHAas CyMMBI, IPOU3BEECHUS, YACTHOTO U
KOMITO3ULIUY (PYHKIUH.

MHo:xecTBa U JIOTHKA

MHoOkecTBO, olepaluu HajJ MHOKECTBAMHU M MX CBoicTBa. [{narpammbl Jitnepa-BenHa.
IIpuMeHeHHe TEOPETUKO-MHOXKECTBEHHOIO ammnapara i OIMCaHUs PEaJbHBIX IIPOLIECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHUYECKOI0 00BEKTA, CIEACTBHE, I0KA3aTEIbCTBO,
PaBHOCHJIbHBIE YPABHEHMUS.

11 KJIACC

Yuciia ¥ BLIYUCICHUA

Harypanbuble u wnensle uucia. IIpumeHeHune NpuU3HAKOB JEIMMOCTH LEIBIX YHUCE,
HauOospmui obmmit nenutens (nanee - HOJ) u naumensiiee oo6mee kparHoe (nainee - HOK),
OCTaTKOB 10 MOAYJIIO, ailropuTMa EBKiinja s pemeHus 3aiad B LebIX Yhciax.

KommnekcHple uucna. Anredpavueckas M TpUrOHOMETpuYeckas (OpMbI  3alucu
KOMILUIEKCHOTO 4yuciia. ApudmMeTrndeckue omnepanuu ¢ KOMIUICKCHBIMH 4uciamu. M300paxenne
KOMIUIEKCHBIX YMCEN Ha KOOpJAUHATHOM miockocTu. @opmyna Myaspa. KopHu N-oit crenenu us3
KOMIUIEKCHOTO 4Hucia. [IpuMeHeHuMe KOMIUIEKCHBIX YHCeN JJs pelleHus (QU3MYeCKuX MU
FEOMETPUUYECKUX 3a7ad.

YpaBHeHNs U HEPABEHCTBA

Cucrema u COBOKYITHOCTb YPAaBHEHHI U HEPABEHCTB. PaBHOCHUIIBHBIE CUCTEMBI U CUCTEMBI-
CleCTBUS. PaBHOCHIIBHBIE HEPABEHCTBA.

OT0op KOpHEH TPUTOHOMETPUUYECKHX YPAaBHEHUI C MOMOILBIO TPUTOHOMETPHUUECKON
OKpPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBeHCTB.

OCHOBHBIE METO/BI PELIEHUS TOKA3aTEIbHBIX U JIOrapu(PMUIECKIX HEPABEHCTB.

OcCHOBHBIE METO/BI PELICHUS UPPALIOHATbHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS] CHCTEM M COBOKYITHOCTEH paliiOHaIbHBIX, UPPALMOHAIIBHBIX,
MOKa3aTeNbHbBIX U JOrapu(PMUUECKUX YPaBHEHH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaAMHU.

IIpumeHeHNEe ypaBHEHHH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a4ad U
3aJa4 M3 pPa3IMYHbIX O0JIacTed HAayKM W peaibHOW JKU3HM, WHTEpHpeTalus MOTyYEeHHBIX
pE3yJIbTaTOB.

DOYyHKUMH U TPaPUKHU

I'papux xommosunmu ¢GyHKIMHA. ['eomeTpuueckue oOpas3bl ypaBHEHH W HEpaBEHCTB Ha
KOOpPJMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U IPaUKH.

I'padmueckue MeTo bl pelieHUs ypaBHEHUI 1 HepaBeHCTB. [ paduueckue MeToibl pereHus
3a/1a4 C mapaMeTpaMu.

Ucnons3zoBanne rpadukoB GyHKIMA UIsI UCCIAEAOBAHHUS TPOIECCOB M 3aBUCHMOCTEH,



KOTOpPbIC BO3HUKAIOT MPH PEIICHUH 3a]1a4 U3 APYTUX YYEOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana maTteMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOAHON K MCCIIEOBaHUIO (DYHKIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxaenne HauOoIbIIero 1 HAMMEHBINETO 3HAYCHHU HEeMIPephIBHOW (DYHKIIMU HA OTPE3KE.

[IpuMeHeHHe TPOU3BOAHOW Il HAXOXKACHUS HAWIY4YIIErO0 PELICHUS B IPUKIAJHBIX
3ajavax, JJIs ONpENEeNeHHs] CKOPOCTH M YCKOpPEHMsI Mpolecca, 3aJaHHOTO (OpMysoN WM
rpaguKoM.

[lepBooOpasHas, OCHOBHOE CBOMCTBO MepBooOpasHbIX. [lepBooOpaszHble 37eMEHTapHBIX
byuxuii. [IpaBuia HaxoxAeHUS IEPBOOOPA3HBIX.

WNurerpain. ['eomerpruueckuil cMbICII MHTETpaia. Beruncienne onpeaen€éHHoro nHTerpaia
o ¢popmyie Hrrorona-JleitOnuiia.

[Ipumenenne wWHTErpana i HAXOXKACHHS IUIOMANeH TUiockux Guryp U 00BbEMOB
F€OMETPUYECKUX TEII.

[Tpumeps! pemennii quddepeHIaTbHbIX ypaBHeHHH. MaTteMaTHuecKkoe MOICIHpPOBAHNE
peaNbHBIX MPOIECCOB C MOMOIIBIO AU(PepeHINaTbHBIX YPaBHEHUH.

Kypc «I'eomerpus»
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeomeTpun. Touka, nmpsmas, IIOCKOCTh, IpocTpaHcTBO. [lonsaTue
00 aKkcHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUM: aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anMHOe pacrionokeHne npsMbIX B IIPOCTPAHCTBE: NEPECEKAIOIINECS, NapAJIICIbHbIE U
cKpemuBaromuecs npsaMsie. IIlpusHaku ckpemuBarommxcs npsAMsix. [lapamienbHOCTh NIPSAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MApaJUICIbHBIC INPSMBIE B IIPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX
MPSAMBIX, TAPAJLIEIBHOCTh npsAMoON M IUIockocTH.  IlapayensHoe n LIEHTPAIbHOE
MPOEKTUPOBaHUE, n300pakeHne Guryp. OCHOBHBIE CBOMCTBA MapaJlICIbHOTO MPOCKTUPOBAHUS.
N300paxkenue ¢puryp B napanielbHOW MPOEKIUH. YTJIbl C COHANPABICHHBIMH CTOPOHAMH, YTOJl
MEXAY IPSAMBIMU B NPOCTpaHCTBE. [lapannenbHOCTh IMIIOCKOCTEW: MapasulelbHblE IUIOCKOCTH,
CBOMCTBA MapajuleNbHbIX MIIOCKOCTe!. [IpocTeiine mpocTpaHcTBEHHbIE (PUTYpBI HA TIOCKOCTH:
TETpadap, NapalIeJICIUIE], TIOCTPOCHUE CEYCHUN.

IlepnieHIUKYIAPHOCTE MPSAMOM U IJIOCKOCTH:  NEPHEHAUKYJSPHBIE IPSMBIC B
IIPOCTPAHCTBE, IIpsMbIE MapajuleJIbHbIE U NEPHCHAMKYJSAPHBIE K IUIOCKOCTH, IIPU3HAK
NEPNEHAUKYISIPHOCTH NPSIMOM U INTIOCKOCTH, TEOPEMA O MPSIMOM MEPIEHAUKYIAPHON INIOCKOCTH.
OproroHanbHOe MpoekTHpoBaHHe. [lepneHAuKyIsp U HaKJIOHHBIE: PACCTOSHUE OT TOYKH JI0
IUIOCKOCTH, PAcCTOSHUE OT MPSAMON A0 IUIOCKOCTH, MNpOeKuus (UIypsl Ha IUJIOCKOCTb.
[lepneHqMKyIIPHOCTD INIOCKOCTEN: MMPU3HAK MEPIICHINKYJIIPHOCTH IBYX IIIOCKOCTEN. Teopema o
TPEX NEPIECHIUKYIISIpax.

VYTIIBI B IPOCTPAHCTBE: YTOJI MEKY NPSIMON U INTIOCKOCTBIO, IBYTPAHHBIN yTOJI, TUHEHHBIN
yron ABYrpaHHOro yria. TpéxrpaHHbli M MHOrorpaHHble yribl. CBOMCTBa IJIOCKMX YIJIOB
MHOrorpatsoro yryia. CBoiCTBa IUIOCKMX M ABYTPAHHBIX YIVIOB TPEXTPAHHOIO yrua. TeopeMsl
KOCHHYCOB Y CHHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHOrorpaHHUKHU

Busibl MHOTOrpaHHUKOB, pa3BEPTKa MHOrOrpaHHuKa. [Ipusma: N-yronapHas npusma, npsamas
U HakJIOHHAas TMpHU3Mbl, OOKOBas W TMOJHAas TOBEPXHOCTh mpu3Mbl. [lapannenenunern,
IPSAMOYTOJIBHBIA TapajjieNienunes] W ero cpoiicTBa. Kpardaiimme nyTM Ha HOBEPXHOCTH
MHOTOTpaHHHKa. Teopema Oinepa. [IpoctpanctBennas teopema Iludaropa. IMupamuma: n-



yrojibHas MUpaMuia, MpaBUiIbHAsS U yceu€HHas nupaMubl. CBolicTBa pédep M OOKOBBIX rpaHei
IpaBWIbHON mnupamuibl. [IpaBuiibHbIE MHOTOIpAaHHUKHU: IPaBUJIbHAs MpPU3Ma U IPaBUIIbHAS
NMpaMKJia, IpaBUIbHAs TPEYToJbHAs NUPAMUJIA U IPaBUIIbHBIN TeTpasap, KyO. Ilpencrasnenue o
IIPaBUJIbHBIX MHOIOTPAaHHUKAX: OKTa3p, JOAEKAd AP U UKOCAIP.

Brruncnenue 31eMEeHTOB MHOTOTPAHHUKOB: p&0pa, auaroHanu, yribel. [lnomans 60koBoi
IIOBEPXHOCTH U MOJHOM OBEPXHOCTH MPSIMOI ITPU3MBI, IUIOIAb OCHOBAHUH, TeOpeMa 0 OOKOBOI
IIOBEPXHOCTU NpsMON mpu3Msl. Ilnomans OOKOBON MOBEPXHOCTH U MOBEPXHOCTH IMPABUIBLHON
IIUPAMHU/IBI, TEOPEMA O IUIOIIAAN YCEYEHHON TUPAMUIBI.

CuMMeTpust B INIPOCTPAHCTBE. OJIEMEHTHl CHUMMETPUHM IIPABWIBHBIX MHOIOI'DAaHHUKOB.
CuMMeTpuss B INpPaBUIBHOM MHOIOTPAaHHMKE: CHMMETpPHUS IapajuleelNuIeNa, CHUMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IIPABUILHON MUPAMHUIBL.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

[TonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, AJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIIPABJICHHBIE M IIPOTHUBOIIOJIOKHO HAIIpaBJICHHBIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. JleHCTBUSA C BEKTOPAMHU: CJIOKEHHE W BBIYATAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXXEHHE BEKTOpa Ha yncio. CBOMCTBA CI0XKEHUS BEKTOPOB. CBONCTBA YMHOXKEHUS
BEKTOpa Ha 4ncio. [lonsaTue komiuianapHsle BEKTOPBI. [[pu3Hak KOMINTAHAPHOCTHU TPEX BEKTOPOB.
[TpaBwiio napamienenunena. Teopema O pa3joKEHUHM BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpsmoyronpHas cucrema KoopauHaT B IpoctpancTse. Koopaunatsl BekTopa. CBs3b
MEXJly KOOpPIMHAaTaMu BEKTOpa M KOOpAMHATAMM TOUYEK. YTOJI Mexay Bekropamu. CkaiaspHoe
IIPOU3BENICHUE BEKTOPOB.

11 KJIACC

Tena Bpamenus

[ToHATHA: UMIMHAPUYECKAas IOBEPXHOCTh, KOHHMYECKAas IOBEPXHOCTb, cepuueckas
MIOBEPXHOCTh, 00pa3yole noBepxHocTel. Tena BpaleHus: HMINHAP, KOHYC, YCEUYEHHBIH KOHYC,
cdepa, map. Bzaumnaoe pacnonoxenue chepbl U IUIOCKOCTH, KacaTelabHas MJIOCKOCTb K cdepe.
N300pakeHue Tel BpallleHus: Ha TIocKocTH. Pa3BépTka mumHapa u konyca. CuMMeTpus cdepsl
U 11apa.

O6BéM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajuienenunena U ciueactBus u3 He€. OO0bEM NpsSMONl M HAKIOHHOM NpPU3MBI, LWIMHIpA,
nupaMuibl 1 KoHyca. OObEM 11apa U apoBOTr0 CETMEHTA.

KoMOunanmu Ten BpamieHus W MHOrorpaHHukoB. Ilpusma, BmnMcaHHas B IWJIMHID,
onucaHHas okouio umHapa. [lepecedenne cdepsl u mapa ¢ miockocTsro. Kacanue mapa u cepsl
IUIOCKOCTBIO. [lOHSITHE MHOrOrpaHHMKA, OIMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B
MHOTOTPaHHUK HJIM TEJIO BPaIeHHUS.

[Tnomanas MOBEPXHOCTH IMIMHIpA, KOHYca, miomans chepbl u e€ yacteid. [lomobue B
npoctpanctBe. OTHomieHne O00BEMOB, IJIOMIAJEH  mHOBEepXHOCTEH  MOJOOHBIX  (UTYP.
[IpeoOpa3oBanue momobus, romoreTus. PemeHune 3agay Ha IUIOCKOCTH C HCHOJIb30BAHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue cedeHnit MHOTOIPaHHUKOB M T€J BPALLICHUS: CEUeHUS MIMHApPa (TapajuieIbHO
U TEPHEHAMKYJSIPHO OCH), CEYEHMsI KOHyca (IapajuieibHble OCHOBAHHUIO M MPOXOJSLINE YEPE3
BEpILMHY), CEUYEHHUs IIapa, METO/Abl MOCTPOEHUSI CEUEHUI: METOJ CIel0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMSI, METO]T IEPEHOCA CEKYIIEeH MI0CKOCTH.

BexkTopbl M KOOpAUHATHI B IPOCTPAHCTBE

Bekropsl B npoctpancTBe. Onepanuu Hax BEKTOpaMu. BeKTOpHOE YMHOXEHHE BEKTOPOB.



CBoiicTBa BEKTOPHOrO0 YMHOXEHHUA. lIpsiMoyroibHas cucTtemMa KOOpPAMHAT B MPOCTPAHCTBE.
Koopaunatel BekTopa. Pasznoxkenune BekTopa mo 6a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ MPHU
PEIICHUU T€OMETPUUECKUX 3aad.
JIBM:KeHHS B IPOCTPAHCTBE
JBwxenus mpoctpancTBa. OToOpaxkeHus. J[BrkeHus u paBeHCTBO Guryp. OO1ue cBolicTBa
IBUKEHUH. Buabl NBUKEHMIA: MapaielnbHBIA MEPEHOC, LEHTpajbHas CUMMETpHs, 3epKalibHas
CHMMETpHsI, TOBOPOT BOKPYT psiMoii. [IpeoOpazoBanus nmogodus. [Ipsmas u chepa Diinepa.
Kypc «BeposiTHOCTH U CTATHCTHKA»
10 KJIACC

I'pad, cBsa3HbIA Tpad, myTu B rpade: mukiasl U 1enu. CteneHb (BaJCHTHOCTh) BEPIIUHEI.
I'padsr Ha IOCKOCTH. [lepeBbsi.

CrnyualiHple 3KCIIEpPUMEHTHI (OTBITBHI) U CIy4YalHBIC COOBITHS. DJIEMEHTapHBIE COOBITHS
(ucxonpl). BepoatHocTh ciayuyailHOro coObITHs. BIM30CTh 4acTOTBHI M BEPOSITHOCTH COOBITHI.
Crny4aiiHbI€ OTIBITHI C PABHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHUSMHU.

Omneparnuu Haja COOBITHSIMU: TIEpeceueHue, 00beAMHEHUE, MPOTUBOMOIOKHBIE COOBITHUS.
Juarpammsl Diinepa. @opmyiia ClI0KEeHUs BEPOATHOCTEM.

VYcnoBHas BEPOSTHOCTh. Y MHOKEHHE BEPOSTHOCTEN. [[epeBO Cily4ailHOrO 3KCIIEpUMEHTA.
®opmyna noiaHoi BepoaTHocTH. Popmyna baiieca. HezaBucumble coObITHS.

bunapHblii ciy4aifHbIil ONBIT (MCHBITAHUE), YCIIEX U HeyAauda. He3aBUCHUMBbIE UCIIBITAHUA.
Cepusi He3aBHCHMBIX HCIBITaHMM 10 mepBoro ycmnexa. IlepecranoBku u Qakropuan. Yucno
couetanuii. Tpeyronapauk Ilackans. ®opmyna 6unoma HeroToHa.

Cepust He3aBucuUMBIX ucnbiTaHuil bepuymnu. Crydaiineiii  BeIOOp M3 KOHEYHOMH
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposTHocTed. J[luarpamma pacnpeneneHusl.
Onepauuy Haj ciay4yallHBIMM BeIMYMHaMU. buHapHas ciydaiiHas BenuuuHa. Ilpumepsl
pacnpeneneHuii, B TOM 4Kciie TeOMETPUIECKOe U OMHOMUAIBHOE.

11 KJIACC

CoBMecTHOE pacnpeleneHue JAByX CiIy4dalHbIX BelnWuuH. HesaBucHMBbIE cCilydaiiHble
BEJINYUHBI.

MaremaTnueckoe OXUAAHUWE CchOy4yaiiHON BenuuuHbl (pacnpeneneHusi). [Ipumepst
IPUMEHEHHS MaTeMaTHYeCKOTro OKUJaHus (cTpaxoBaHue, jjotepes). MatemaTHueckoe OKuaHue
OuHapHOM ciyyailHOW BenMuuMHBL. MaTemaThyeckoe OXUAAHUE CYMMBbI CIydallHbIX BEIMYUH.
MaremaTnueckoe 0XKHJAaHue TEOMETPUUECKOT0 1 OMHOMHAIILHOTO paclpe/IesIeHUH.

Jucniepcusi ¥ CTaHIAPTHOE OTKJIOHEHHWE CIIyYalHOW BEIMYMHBI (pacmupeecHus).
Hucnepcuss OuHapHOHM cily4ailHOM BeNWYMHBI. MaTemaTtuyeckoe OXKUAaHHE MPOU3BENCHUS U
JUCIIEPCUSI CYMMBI HE3aBUCHUMBIX CIyYalHBIX BEJIMYMH. /lucnepcus M CTaHIapTHOE OTKIIOHEHUE
OMHOMMAJIBHOTO pacrpeseieHus. Jlucnepcus u craHAapTHOE OTKJIOHEHHE TIe€OMETPHUYECKOro
pacupeneneHus.

HepaBenctBo YeOwiméBa. Teopema YeObimuéBa. Teopema bepnymum. 3akoH OonbIIMX
yucen. BwiOopounblii meron wuccienoBaHuid. Bpibopounble XapakTepucTUKu. OleHHBaHUE
BEPOSTHOCTH COOBITUSI TIO BEIOOPOYHBIM JaHHBIM. [IpoBepka MpocTeHIInX rUmoTe3 ¢ MOMOIIbIO
U3YUYEHHBIX PaCIpeIeICHUN.

HenpepsiBable ciydaiinble BenuuuHbL. [Ipumeppl. DyHKIMSA IIIOTHOCTH BEPOSTHOCTH
pacnpeneneHusi. PaBHOMepHOe pacmpeselieHne M €ro CBoilcTBa. 3ajaud, NPUBOASIIUE K



MOKa3aTeJIbHOMY pACIPEACICHUIO. 3aJadyy, MPUBOALIIME K HOPMAIBHOMY pacIHpeiesieHHUIO.
OYHKIHS TUIOTHOCTH BEPOSITHOCTH TOKA3aTEBHOTO pachpeseieHus, (QyHKIUS IUIOTHOCTH
BEPOSITHOCTH HOPMAJILHOTO pactpeaeieHus. DyHKIUs IUIOTHOCTU M CBOMCTBA HOPMAJIbHOTO
pacrpeeneHus.

[TocnenoBaTenbHOCT, OJUHOYHBIX HE3aBUCHUMBIX COOBITHH. 3amaud, NPUBOMASIINE K
pacnpenenenuto [lyaccona.

KoBapuanmst naByx ciaydaiHbIX BeauduH. KodpdUIMEHT JHMHEHHOW KOpPESIUy.
CoBMmecTHBIC HAOMIOICHUS BYX BelW4YuH. BeiOopouHbIid K03 duiimeHT koppensanuu. Paznmuuune
MEX]ly JUHEUHOW CBSA3bIO M IMPUUYMHHO-CICICTBEHHOM CBA3bI0. JIMHEWHas perpeccus, MeETo.
HAaWMEHBIIIUX KBAJIPATOB.



4. TemaTHYecKoe IVIAHUPOBAHNE, B TOM YHCJIE C Y4eTOM padoueii mporpaMMbl BOCIIMTAHUS ¢ YKa3aHHEM
KOJIMYeCTBA YaCOB, OTBOJMMbIX HA OCBOCHHE KAKI0 TeMbl

Kypc «Anredpa n Hayajia MATEeMATHYECKOT0 AHAJIH32»

10 KUIACC
KosanuyectBo yacos OcHoBHbBIE HaNIpaBJICHUS
No BOCIIUTATEJIbHOM
; HaumenoBanue pasaesioB u SITEJILHOCTH H3yeMbl
n/ pasi Kourpoububie | IIpakTuyeckue ACHTCIBLHOCTH, pea.Tu3yeMbIc
0 TeM NPOrpaMMbl Bcero 6 6 B PaMKax M3y4YeHHs TeM B
abdoThl a0doThbI .
P P cooTrBeTcTBUM ¢ Padoueii
NPOrpamMMoii BOCIIMTAHUS
MHOK€eCTBO IEHCTBUTENBHBIX [IaTproTnyeckoe BOCIIUTaHHE
ancen. MHOFOUICHb] [{eHHOCTH HAay4YHOI'O MMO3HAHUS
1 PannonanbeHble ypaBHEHUS U 24 1 0
HepaBeHCTBAa. CUCTEMBI
JIMHEWHBIX YpaBHEHUN
[laTproTHYEeCcKOE BOCIUTaHUE
2 Pynkuuy u rpaduru. Crenennas) o, 1 0 DKOJIOTHYECKOE BOCIIHTAHNE
(GYHKIMSA C LIEeTBIM IT0Ka3aTesleM
Apudmerrueckuil KOpeHb N-oi /IyXOBHO-HPABCTBEHHOE
3 crenenu. MppanuoHaibHbie 15 1 0 BOCITHTAHHE
ypaBHEHHS ['paxk1aHCKO€ BOCIIMTaHUE
TokasaTenbHas QYHKIHS DCTETUYECKOE BOCIIUTAHHE
4 10 1 0 [TarproTHYecKkoe BOCIUTaHUE
[Toka3zaTenbHbIe ypaBHEHUS
[{eHHOCTH HAYyYHOTO MO3HAHUS
5 Jlorapudmuueckas pyHkuus. 18 1 0 DCTETHYECKOE BOCTIUTAHUE
Jlorapudmuueckre ypaBHeHuUs [ parkjaHCKOE BOCIIUTAaHUE
6 TpuroHoMeTpruIecKre 22 1 0 [TarproTHYEeCKOE BOCIIMTAHUE




JlyXOBHO-HPaBCTBEHHOE
BBIPAYKCHUS U YPABHECHUS
BOCIIUTAHUE
7 IlocaenoBaTenbHOCTHU U 10 1 JCTETUUECKOE BOCIIUTAHUE
MPOTrPECCUU [{eHHOCTH HAy4YHOTO MMO3HAHMS
[laTpuoTrueckoe
3 HenpepbiBHBIE QYHKIUHY. 20 1 BOCIIHTAHIC
JlyXOBHO-HPaBCTBEHHOE
[IpousBogHas
BOCIIUTAHHE
[ paxx1aHCKO€ BOCIUTAHKUE
[TarpuoTryeckoe
I 6506 BOCIIUTAHUE
9 OBTOPEHHUE, 0OOOIICHHC, 5 2 [[yXOBHo-HpaBCTBeHHoe
CHUCTEMAaTH3aIus 3HAaHUHN BOCIIUTALIE
OBILIEE KOJMYECTBO YACOB IIO 136 10

[IPOTPAMME




11 KJTACC

Koaun4yecTBO 4acoB

OcHOBHbBIE HanpaBJICHUA

No BOCIIUTATEJIbHOM
; HaumeHnoBaHue pa3aeioB U TeM eATeJIbHOCTH, peajin3yemMble
n/ pa Kontpoabhbie | IlpakTnueckue a P M
NPOrpamMMsl Bcero B PaMKaxX M3y4YeHHs TeM B
I padoThI padoThI .
cooTBeTcTBUM ¢ Padoueii
NPOrpaMMoii BOCIIUTAHUS
1 HccnenoBanue GyHKIMIA ¢ 22 1 0 [laTproTHYECKOE BOCIUTAaHUE
IIOMOLIBIO IPOU3BOJHON [{eHHOCTH HAyYHOTO MMO3HAHUS
[laTproTHYeCcKOe BOCIUTaHUE
2 [lepBooOpasHas u UHTETPAT 12 1 0 J1yXOBHO-HPaBCTBEHHOE
BOCIIUTAHHE
I'paduku TPUrOHOMETPHUECKUX Ty XOBHO-HPABCTBEHHOE
3 ¢byskuuit. Tpuronomerpuyeckue 14 1 0 BOCITUTAHME
HEpaBEHCTBA ['paxk/1aHCKOE BOCIIUTAHUE
VppanpoHanbHele, JCTETUYECKOE BOCIIUTaHNE
4 TTOKAa3aTCJIbHBIC U 24 1 0 [laTproTHYEeCKOE BOCIIUTAHHE
JorapupMUUECKHe HEPABEHCTBA [{eHHOCTH HAyYHOTO NO3HAHUS
5 KOMIIICKCHEIE qHCIa 10 1 0 JCTETUYECKOE BOCIIUTAHNE
[ pa’kjaHCKOE BOCIIMTAaHUE
[laTproTHYECKOE BOCIUTAaHUE
6 HatypanbHble u nensle yucia 10 1 0 J1yXOBHO-HPaBCTBEHHOE
BOCIIUTAHHE
Cucremsl parmoHaIbHBIX, JCTETUUECKOE BOCIIUTAHNE
. MpPALHOHAIBHBIX 19 L 0 [{eHHOCTH HAYYHOTO MMO3HAHUS
IIOKAa3aTeIbHBIX U
Jorapu(MHUUECKUX ypaBHEHUN
[laTproTrueckoe
8 3ana4yu ¢ napaMmeTpamu 16 1 0

BOCIIUTAHHC




/yXOBHO-HPABCTBEHHOE

BOCITUTAHHE
['paxk1aHCKOE BOCIIMTAHUE
[TarpuoTryeckoe
- 606 BOCITUTAHHE
9 OBTOpCHHE, 000LIICHNE, 16 2 0 /IyXOBHO-HPAaBCTBEHHOE
CUCTEMAaTU3aLNs 3HAHUH BOCITHTAHIE
OBIIEE KOJIMYECTBO YACOB IIO 136 10 0
[TPOTPAMME
Kypc «I'eomerpus»
10 KITACC
KosnuecTBo yacoB OcHOBHbIE HATIPABJICHUS
BOCIIUTATEIbHOM
Ne HaumeHoBaHue pa3ieioB JIeATeJbHOCTH, peaju3yemMble
Kourpoabubie | IIpakTuyeckue
n/m| TeM NPOrpaMMbl Bcero B PAMKAaX M3y4YeHHS TeM B
padoTsbI padoTsbl .
coorBercTBHH ¢ PaGouei
NPOrpamMmMoil BOCHHUTAHUSA
1 BBe/ICHNE B CTEPEOMETPHIO 23 1 0 [laTproTH4eCKOE BOCIIUTAHUE
[leHHOCTH HAayYHOTO MO3HAHUS
[laTproTH4eckoe BOCIUTaHNE
5 B3aumHoe pacnonoxeHue 6 0 0 JlyXOBHO-HPABCTBEHHOE
MPSIMBIX B IPOCTPAHCTBE
BOCIIUTaHUE
3 [TapamiensHOCTh NPSIMBIX U 8 0 0 lyXOBHO-HPABCTBEHHOE

IIJIOCKOCTEMN B IPOCTPAHCTBE

BOCIIMTaAHHUC

['pa’x1aHCKOE BOCIIMTAaHUE




) TleprIeH UKy TAPHOCTS TPAMBIX 1 . . 0 JCTETUYECKOE BOCIIMTAHNE
N [laTproTHUecKOEe BOCIIMTAHU
IJIOCKOCTEN B IPOCTPAHCTBE PHOTHHCCKOE BOCIIITAHC
[{eHHOCTH HAayYHOr'0 MMO3HAHUs
5 VB B pacCTOAHHS 16 1 0 JCTETUUECKOE BOCIIUTAHUE
[ pasx1aHCKOE BOCIIMTaHUE
[laTproTH4eCKOE BOCIIUTAHUE
6 MHororpaHHUKH 7 1 0 J/lyXOBHO-HPaBCTBEHHOE
BOCIIMTAHUE
7 Bekrtops! B mpocTpaHcTBe 12 1 0 [1aTprOTHIECKOE BOCTIMTAHNE
[{eHHOCTH HAYYHOTO MO3HAHUS
g IToBTOpEHHe, 00001IEHNE U 5 5 0 /lyXOBHO-HPaBCTBEHHOE
CUCTEeMaTH3alusl 3HAaHUH BOCIIMTAHUE
OBLIEE KOJIMYECTBO YACOB IIO 102 5 0
[TPOTPAMME
11 KIIACC
KosnuecTBo yacoB OcHOBHBIE HATIPABJICHUSA
BOCIIUTATEJIbHOMN
Ne
HaumenoBanue pasaesioB u e el I | oS——— AeATeJIbHOCTH, peajin3yemMble
1/ | TeM NporpaMMsl Bcero B PaMKax M3y4eHUs TeM B
padoTsbI padoTsbI -
coorBeTcTBUM ¢ PaGoueii
NporpamMmMoil BOCIUTAHUSA
1 AHanuTh4eckasi reoMeTpHs 15 1 0 [laTproTHyEcKoe BOCIUTAHME
[{eHHOCTH HAYyYHOTO MMO3HAHUS
[TaTpnoTHyeckoe BOCIIUTaHUE
5 [ToBTOpeHue, 0600mEeHnE 1 15 1 0 JlyXOBHO-HDPABCTBEHHOE

cHCTEMaTH3aINsI 3HAaHUH

BOCIIUTAHHC




3 O6BEM MHOTOTpAHHHKA 17 1 0 DKOJIOTUYECKOE BOCIIUTAHHE
['paskJaHCKOE BOCIIMTAHUE
DCTETUUECKOE BOCIIUTAHNE
4 Tena Bpamenus 24 1 0 [laTproTHYECKOE BOCIIUTAHHE
L{eHHOCTH HAYYHOT'O TIO3HAHUS
[[eHHOCTH HAYYHOTO TIO3HAHUS
5 Hm)juazm HOBEPXHOCTHU U 9 1 0
00BEMBI KPYTJIBIX TEll
[laTproTHYECKOE BOCIIUTAHHE
6 JIBMOKeHUs 5 1 0 JlyXOBHO-HPAaBCTBEHHOE
BOCIIUTaHHE
7 IToBTOpenue, o0o01IEHNE U 17 2 0 OJCTEeTUYECKOe BOCIIMTaHUE
crcTeMaTHh3alys 3HaHUM [[eHHOCTH HAyYHOT'O O3HAHUS
OBUIEE KOJIMYECTBO YACOB IIO 102 8 0
[TPOIT'PAMME
Kypc «BeposiTHOCTb U CTATHCTHKA
10 KVIACC
KoJsimyecTBo yacoB OcHOBHbIE HATIPABJICHUS
N BOCIIMTATEIbHOH
" | HaumeHoBaHHe pPa3IeJIOB H TEM
n/ pasi Kontpoabubie | IlpakTnueckue ACSTEILHOCTH, peaansyemMble
NPOrpaMMblI Bcero B PaMKaXx M3y4eHHUs TeM B
1| padoThI padoThI .
coorBercTBuH ¢ PaGouei
NPOrpamMMoil BOCIUTAHUSA
1 DileMeHTbI TeopuH rpadoB 3 0 0 [laTproTHYEeCcKOE BOCIIMTAHHE
L{eHHOCTH HAYYHOTO TIO3HAHUS
Ciy4aitHbIe OIBITHI, CITy4aiiHbIC [TarpuoTudeckoe BocuTanme
2 COOBITHS M BEPOSITHOCTH 3 0 0 JlyXOBHO-HPaBCTBEHHOE

COOBITHI

BOCIIUTAHHUEC




Omneparuu HaJ MHOKECTBAMU U
coObITuaMHA. ClI0KEHUE U

DKOJIOTHYECKOE BOCITUTAHHUE
Fpamz[aHCKoe BOCIIMTAHHUC

3 YMHOKEHUE BEPOATHOCTEM. S
VYcnoBHas BEPOSTHOCT.
HezaBucumebie coObITHS
DCTETUYECKOE BOCIIUTAHNE
4 OneMEHTBI KOMOMHATOPUKH 4 [laTpuoTHyeckoe BOCIIUTAHHE
[{eHHOCTH HAyYHOTO MMO3HAHUS
CepiH MOCIeI0BATETBHBIX [TarproTHYecKOe BOCIUTaHUE
. /lyXOBHO-HPABCTBEHHOE
5 ucneiTanuil. Mcneiranus 5
bepuymu. Ciy4aitHsiii BIOOp U3 BOCIIUTAHUE
KOHEYHOHN COBOKYITHOCTH
6 CiyyaiiHble BETMYUHBI U 14 DCTETUUECKOE BOCIIUTAHUE
pacnpeseneHus [{eHHOCTH HAYyYHOTO MMO3HAHUS
OBIIEE KOJIMYECTBO YACOB IIO 34

[IPOTPAMME




11 KJJACC

KoaudecTBO 4acoB

OcHOBHbBIE HanpaBJICHUA

[TPOTPAMME

BOCIIHUTATEIbHOM
eTeJIbHOCTH
Ne HanmenoBanue pa3iesioB u 8 i
KOHTpOJIBHLIe HpaKTuquKne peanmn3yeMblie B paMKax
n/n TeM NPOrpaMMbl Bcero
padoTbl padoThI U3Y4YEeHHS TeM B
coorBeTcTBUM ¢ Padoueii
NPOrpaMMoii BOCIIUTAHUS
[TarproTHYecKOe BOCIUTaHUE
1 3aK0H OOJIBIINX YUCEI 5 0 0 P
JKOJOrH4eCcKOe BOCIIUTAHUE
DeMEeHThl MaTeMaTUYEeCKOM J1lyXOBHO-HPAaBCTBEHHOE
2 CTaTUCTUKU 6 0 0 BOCITUTaHHE
[ pa’kjaHCKOE BOCIMTaHUE
HemnpepbIBHBIE CIly4aiiHble DcTeTHYecKoe BOCIIUTaHNE
3 BeTHUHHEI (pacTpeeNen s), 4 0 0 [laTproTHyeckoe BOCIIUTAHHE
€HHOCTH HayYHOT'O TO3HAHUS
MOKa3aTeIbHOE U HOPMAJIbHOE 1 Y
pacrnpeeneHus
4 Pacripenenerme Iyaccoma 2 0 0 JCTETUYECKOE BOCIIUTAHNE
[ paxxjaHCKOE BOCITUTaAHUE
[laTproTHyecKkoe BOCIUTAHHE
5 CBs13b MEXy CITy4allHBIMHU 5 0 0 JlyXOBHO-HPABCTBEHHOE
BEJTMYUHAMU
BOCIIUTAHUE
JCTETUYECKOE BOCIIUTAHUE
O060061IeHre U cucTeMaTH3alus
6 . 11 1 0 [larproTHYecKOe BOCIUTaHHE
3HaHUU
OBIIEE KOJIMYECTBO YACOB IIO 34 1 0
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