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COJAEP)KAHUE YYEBHOI'O KYPCA
Asre6pa ¥ HaYaIa MaTeMaTHYecKoro anaau3a. BA3OBBIA YPOBEHDb

10 KJTACC

Yucya 1 BbIYHCICHUSA

Panmonanehpie yucna. OOBIKHOBEHHBIE U JAECSATHUYHBIE JApOOU, TPOLIEHTHI,
OECKOHEUYHbIE NIEPUOANUECKUE JPOoOU. ApUPMETHUECKHUE ONIEpAllUU C PAlMOHAIBHBIMU
YUCIIaMH, TPeoOpa30BaHUs YUCIIOBBIX BhIpakeHUM. [Ipumenenue npo0el U NpoUEeHTOB
JUISL PELLIEHUS ITPUKIIAIHBIX 33/1a4 U3 Pa3JIMYHBIX OTPACIICW 3HAHUU U PEAIbHON KU3HHU.

JleicTBUTENbHBIE  4YHCla. PanuMoHaJIBHBIE W HPPALMOHAIBHBIE  YHCIIA.
Apudmernueckue omnepauuu C  JCHCTBUTENbHBIMM  uuciaamMu. [IpuOmmkéHHbIe
BBIYMCIICHUS, IPABUJIA OKPYTJIEHUS, IPUKUAKA U OLIEHKA PE3yJIbTaTa BBIYMCICHAM.

Crenenp ¢ nenbiM nokazareneM. CtangapTHas (opma 3amucu IeMCTBUTENBHOIO
yucna. Mcnonp3oBanue noaxonsuieil (opmbl 3amUCH ACHCTBUTENBHBIX YHCEN IS
pELICHUS NPAKTUYECKUX 3a1a4 U IIPEICTABICHUS TaHHBIX.

ApudmeTrueckuil KOpeHb HaTypalbHOM cTeneHu. JlelcTBus ¢ apudpmeTnyecKuMu
KOPHSIMHU HaTypaJIbHOW CTETICHHU.

CuHyCc, KOCHMHYC W TaHI€HC YMCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTAHI'€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE TIPEOOpPa30BaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPUYECKUE (HOPMYIIBI.

YpaBHeHHE, KOpEHb ypaBHEHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Meton
MHTEPBAJIOB.

Pelenue uensix 1 1poOHO-PALIMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenne nppanoHaIbHBIX YPABHEHU U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPAaBHEHUMN.

IIprMeHeHne ypaBHEHHH M HEPABEHCTB K PELICHHUIO MAaTEMaTHYECKUX 3a1ay U
3a]1a4 U3 pa3IM4HbIX 00JaCTe HAyKU U pealbHOM KU3HH.

DYyHKIUHN U TPAPUKU

OyHkuus, cnocoObl 3aaanus GyHkuuu. ['paduk dynkuuu. B3aumHo oOpaTHbie
GbyHKIHH.

ObnacTe ompeneneHUs] M MHOXKECTBO 3HaueHUM ¢yHkuuu. Hymum ¢yHxnum.
[TpoMexyTkH 3HAKOIOCTOSTHCTBA. YETHBIE U HEUETHBIE (DYHKLIUU.

Crenennast ¢yHKUMS C HATypaJbHBIM M LI€JIbIM TokazareneM. EE€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduk KOpHs N-OW CTENEHHU.

Tpuronomerpudeckasi OKpy>KHOCTb, OIIPe/IeICHHE TPUTOHOMETPHUUECKHUX (YHKIIUH
YUCJIOBOTO apryMEHTA.

Hayana mareMaTH4eCKOro aHAIN3a



[locnenoBarenbHOCTH, CIOCOOBI 3aJaHus IMOCien0BaTeabHOCTe. MOHOTOHHBIE
IIOCJIEA0BATEIBHOCTH.

Apudmernueckas W TEOMETpPUYECKas Nporpeccu. becKkoHeuHO yObIBaroIias
reomerpuyeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOUIEH TI'€OMETPUUYECKON
nporpeccun. Popmylia CIOXKHBIX MPOLEHTOB. MCMOIb30BaHWE MPOTPECCHU IS
pEIICHUs PEeANbHBIX 33J1a4 MTPUKIAJHOIO XapaKTepa.

MHoxecTBa U JIOTUKA

MHoxecTBO, omnepanuu HajJ MHOxkecTBamu. Jluarpammbl  Ditnepa—BenHa.
[IpuMeHEHNE TEOPETUKO-MHOXKECTBEHHOIO —ammapara JUuisi ONHCAaHUs PealbHBIX
IPOLIECCOB U SIBJICHUM, TIPU PEIICHUH 3a]1a4 U3 IPYTUX YUYEOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CIeICTBHE, T0Ka3aTEIbCTBO.

11 KIIACC

YucJia v BBIYMCICHUSA

Harypanbabie u nensle yncia. [IpusHaku 1eIMMOCTH LIENIBIX YUCE.

Crenenb ¢ pauMOHAJIBHBIM NIOKa3aresieM. CBOMCTBA CTEIIECHH.

Jlorapudm uncna. JleciTHUHbIE U HATypaIbHbIE JIOTapU(MBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3oBaHue BbIpaXEHU, COEPKALUX JTOTapUPMBI.

[IpeoOpa3oBaHue BbIpAKEHUM, coAepXkKallUX CTENEHW C PalMOHAIbHBIM
II0KA3aTEeJIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUS 1 HEPaBEHCTBA.

CucrteMbl JIMHEMHBIX ypaBHEHUW. PellleHHe NpUKIaAHBIX 3aad C I[OMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHHUM.

CucTeMbl 1 COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHNUN U HEPABEHCTB.

[IprumeHeHne ypaBHEHHMM, CUCTEM W HEPABEHCTB K DPEIICHUIO MATEMATHYECKUX
3a/1a4 ¥ 3a71a4 U3 pa3IMuHbIX 00JIacTel HAyKW U PeaIbHON KU3HHU.

DYyHKIUHA U TPAPUKHU

Oyukuus. Ilepuonnueckue QyHkiuu. IIpoMexyTku MOHOTOHHOCTH (PYHKIUU.
Makcumymbl 1 MUHUMYMbI QyHKIIMK. HanOosnblliee 1 HaiMeHbllIee 3HaUYeHne PyHKIUU
Ha IIPOMEKYTKE.

Tpuronomerpuyeckue QPyHKITUN, KX CBONCTBA U TpaUKH.

[TokazatenpHas u norapudmudeckas GyHKIIUNA, UX CBOMCTBA U TpadUKH.

Hcnons3zoBanne rpadukoB (QyHKIUN ISl pElIeHHs YpaBHEHUW M JIMHEHMHBIX
CUCTEM.

Hcnonp3oBanne rpapukoB GYHKIUM JUIsi  KCCIENOBAaHUS  IPOLIECCOB U
3aBHCHMOCTEH, KOTOpbI€ BO3HHKAIOT MpPU pEHICHHH 3a7ad M3 JPYruX Y4eOHBIX
IPEAMETOB U PEATILHOM KU3HMU.

Hauyana MmaTeMaTH4eCKOIo aHaJIMu3a
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HenpepriBHble QyHKIIMM. MeTOI MHTEPBAJIOB JUIsl PELICHHUS] HEPABEHCTB.

[IpousBoanas ¢pynkiuu. ['eomerprueckuii u GU3NYECKUN CMBICIT TPOU3BOIHOM.

[TpousBoaHbie 3M€MEHTApHBIX (QyHKIMA. POpPMYIbl HAXOXKACHUS MPOU3BOIHOM
CYMMBI, IPOU3BEACHUSI U YACTHOTO (QYHKIIHI.

[IpumeHeHne TNPOU3BOIHOM K HMCCIEAOBAHUIO (PYHKIMI Ha MOHOTOHHOCTb U
sKcTpeMyMbl. Haxoxaenne HamOOJbIIEr0 W HAMMEHBIIEro 3HAa4eHWs (PyHKIUU Ha
OTpe3Ke.

[IpumeHenne NpPOWU3BOAHOM I HAXOXKIACHHS HAWIYYIIETO pELICHHS B
NPUKIIAHBIX 3aJa4ax, JJIg OIpeNeseHUs] CKOPOCTH Mpolecca, 3aJaHHOro (popmyson
WM TpauKoM.

[lepBoobOpa3nas. Tabmuia nepBooOpa3HbIX.

WNuTerpain, ero reoMeTpuyeckuii 1 (pU3HUYECKUil CMbICH. BbIynciieHne uHTerpaia
o ¢popmyne HeroTtona—Jleitbuuiia.

TEOMETPHUS. BA3OBbI YPOBEHDb
10 KITACC

IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE NIOHATHS CTEpeOMETpuU. Touka, mpsiMasi, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTe 06 aKCMOMaTUYECKOM MOCTPOEHUHU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUN U
CIEACTBUS U3 HUX.

B3anmHOe pacnonokeHue NOpsMBIX B IIPOCTPAHCTBE:  IEpPECEKaroIIHecs,
IapajulesIbHbIE U CKpeluBarommecs npsamsele. [lapajieabHOCTh NPsAMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE: MAapaJUICIbHBIE IIPSIMbIE B IPOCTPAHCTBE; IAPAIIEIBHOCTh TPEX
MPSAMBIX; NapAJUIEIbHOCTh NPSIMOM M IUIOCKOCTH. YTJIbl € COHAalpaBJIEHHBIMU
CTOPOHAMM; YrOJd MEXAY NPAMBIMH B IMPOCTpaHCTBE. [lapamnenbHOCTh MIOCKOCTEN:
MapajulesibHble IIOCKOCTH; CBOWMCTBAa NapajuleNbHbIX IUIOcKocTed. IIpocreiimme
IPOCTPAHCTBEHHbIE (UIypbl Ha IUIOCKOCTH: TETpa’lp, KyO, Mapajjielenumnesn;
MOCTPOEHUE CCUCHUU.

[leprieHIUKYISPHOCTh MPSIMOM M IUIOCKOCTH: TEPIEHAUKYJISPHBIE MPSAMBIE B
IIPOCTPAHCTBE, MPSAMbBIE MAPAIUICIBHBIE U MEPIECHIUKYISIPHBIE K IIJIOCKOCTH, MPU3HAK
MEPIEHAUKYISIPHOCTU MPSIMOM U TUIOCKOCTH, TEOPEMA O MPSIMOM MEPHEHAUKYISPHOU
IJIOCKOCTU. YTJbl B IPOCTPAHCTBE: YroJa MEXIy NPSAMOM U IUIOCKOCTBIO; IBYTPAaHHBIN
YIOJI, JMHEHWHBINA yrojl ABYIPAHHOTO yria. [leprneHauKkyisip 1 HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TJIOCKOCTH, PACCTOSHUE OT MPAMOM J0 IMIOCKOCTH, MPOEKIUs (HUTYpHI Ha
IJIOCKOCTh. [lepneHauKyIapHOCTh IIOCKOCTEN: MPU3HAK NEPHEHIUKYISPHOCTU IBYX
IockocTer. Teopema o TpEX NEPHEHIUKYISPax.

MHororpaHHuKH

[IoHsiTHE MHOTrOrpaHHMKA, OCHOBHBIC 3JEMEHTbl MHOIOTPAaHHHUKA, BBIITYKJIbIE W
HEBBINYKJIBIE MHOTOIDAHHMKM; pPa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yronpHas
npu3Ma; I'paHd U OCHOBAaHMS IPU3MBI; MpsMas M HAKJIOHHAs NPU3MbI; OOKOBas U
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NoJIHas MOBEPXHOCTh Mpu3Mbl. [lapannenenuresn, TpsIMOYTOJIbHBIN Mapauieienunea 1
ero cpoicrtBa. [lupamuma: N-yronpHas nupamMuja, TpaHd U OCHOBAHHUE MHUPAMU/IBI;
OOKOBasi W TOJHAs MOBEPXHOCTh MUPAMUIBI; MPABWIbHAS W yCEUYEHHAS MUpaMUIA.
ONeMeHThl NpU3Mbl W nupaMuibl. [IpaBuUibHBIE MHOTOTPaHHUKH: TOHSTHE
NpaBWIBHOTO MHOTOIPAHHMKA; TpPaBWIbHAS TMpU3Ma U TMpaBWIbHasg NUPaAMUJA;
MpaBUJIbHAS TPEYTOJIbHASI TTMPAMKIa U MPABWIBHBIN TeTpadp; Kyo. [IpeacraBnenne o
MPAaBUJIBHBIX MHOTOTPaHHUKAaX: OKTAadp, NoAeKadAp U ukocadap. CedeHus mpu3Mbl U
MUPAMHUJIBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCHTENIBHO TOYKH, IPSIMO,
IJIOCKOCTU. DJIEMEHThI CUMMETPUM B NHUpAMUAAX, HapaJUICIECIUIENaX, MPaBUIbHBIX
MHOTOTPaHHHKAX.

Briunciienre 371€MEHTOB MHOTOTPAaHHUKOB: pE€Opa, nuaroHanu, yribl. [lmomans
OOKOBOI MOBEPXHOCTH U MOJTHOU MOBEPXHOCTH MPSIMOM MPU3MBI, TUIONIAAh OCHOBAHUIH,
TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsiMOid Mpu3Mbl. [lnomaas 60KOBOM MOBEPXHOCTH U
MMOBEPXHOCTU MPAaBWIBHOW MHUPAMUABI, TEOPEMa O IUIOIMIAJN YCEUYEHHOW MHPaMUIbI.
[Tonsatue 06 06bEMe. OOBEM TUPAMUJIBI, TPU3MBL.

[TonoOnsie Tena B npocTtpaHcTBe. COOTHOLICHHS MEXAY  IUIOMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU MTOTOOHBIX TE.

11 KUIACC

Tesa Bpamenus

[Munuaapryeckass MOBEPXHOCTh, 00pa3yIolIUe MUIMHAPUUYECKON TMOBEPXHOCTH,
OCh HWIMHJIPUYECKOW MOBEpXHOCTH. L{UIuHIp: OCHOBaHUS M OOKOBasl MOBEPXHOCTD,
oOpasyroIas 1 0Ch; IUIOIIaab OOKOBOM M ITOJHOM IMTOBEPXHOCTH.

Konnueckass mTOBEpXHOCTb, OOpa3yrolIue KOHWYECKOW TMOBEPXHOCTH, OCh U
BEpIIIMHA KOHWYECKOW moBepxHOcTU. KoHyc: oCHOBaHME M BeplIvHa, oOpasyrolias u
OCh; TIJIOIIA/Ib OOKOBOM M TMOJHON MOBEPXHOCTHU. Y CEUEHHBIM KOHYC: 0Opa3yrolue u
BBICOTA; OCHOBAHMS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: HeHTp, paauyc, AMAMETP; IUIOMIAAb IOBEPXHOCTU CheEpHhl.
B3anmHoe pacnonoxenue cdepbl M IIIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe;
101 Chephl.

N3obOpaxkeHue Ten BpallleHus Ha TII0CKOCTU. Pa3BEépTka uImHIpa U KOHyca.

KomOuHanuu Tenm BpalieHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN
okoJi0 cdepsr; cepa, BMcaHHAS] B MHOTOTPAHHUK, WJTH TEJIO BPAIICHUS.

[Tonarue o6 o0béMe. OcHOBHBIE CBOMCTBa 00BEMOB Teil. Teopema 00 00BEME
MPSIMOYTOJILHOTO TMapajUieyienurena u cieacteust u3 He€. OObEéM HMUIMHApPA, KOHYCA.
O06BEM mapa u miomaab cepsol.

[TogoGupie Tema B mpoctpadncTBe. COOTHOMICHUS MEXAY IUIOMAASIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

Ceuenusa umiauHApa (MapajyjielbHO W MEPHEeHIUKYISIPHO OCH), CEYEHHUsS KOHYca

(mapanienbHOE OCHOBAHUIO U MIPOXO/IAIEe Yepe3 BEPILUHY), CEUECHHUS 1apa.
6



BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miockocTH M B mpocTpaHcTBe. CII0)KEHHME W BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4HciIo. Pa3ynoxkeHne BekTopa MO TPEM HEKOMIUIAHAPHBIM
BeKkTopaM. IIpaBuio nmapaienenunena. Pemenne 3amad, CBSI3aHHBIX C NPUMEHEHHEM
paBuJI JEHUCTBUN C BEKTOpaMHu. IIpsMoyroisipHas cucreMa KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunater BekTopa. [Ipocrelimme 3agaun B KOOpAMHATAX. YTOJI MEXIAY BEKTOPAMH.
CkansipHO€ TPOU3BEACHUE BEKTOPOB. BblUuCIEHHE YIVIOB MEXAY HPSAMBIMU H
IJIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN METO/ IIPU PELICHUU F'€OMETPUUECKUX 3aa4.

BEPOSITHOCTH U CTATUCTUKA. BA3OBbIH YPOBEHb
10 KJIACC

[IpeacraBinenre JaHHBIX C TOMOIIbl0 Tabmun U guarpamm. Cpeanee
apudmMeTHIecKoe, MeIMaHa, HauOoJIbIllee U HAMMEHbIIIEE 3HAUYCHUSI, pa3Max, JUCIIEPCHUs
Y CTaHAAPTHOE OTKJIOHEHHE YMCIOBBIX HA0OPOB.

Cny4aiiHble SKCIEPUMEHTHI (OMBITHI) U ClIydallHbIE COOBITHS. DJIEeMEHTapHBIC
coObITUsl (UCXOAbl). BeposATHOCTH chydailHOTO coObITUS. BaM30CTh YacToThl U
BEpOSITHOCTH COObITUH. Ciy4ailHble ONBITHI C PAaBHOBO3MOXXHBIMHU AJIEMEHTAPHBIMU
coObITHSIMU. BepossTHOCTH COOBITHI B OMNBITAX C PABHOBO3MOXXHBIMH DJIEMEHTAPHBIMU
COOBITHSIMU.

Omneparuun Hajx COOBITUSIMU: TIEpECEUCHHE, OObEIUHEHHE, MPOTUBOIMOJIOKHBIC
coObITHs. J{narpammel Ditnepa. @opMyiia CI0KEHHSI BEPOATHOCTEN.

VYcnoBHasE BEpPOSATHOCTb. YMHOXKEHUE BEpOATHOCTEN. JlepeBO  ClydalHOro
skcniepumenTa. @opmyiia noaHoM BeposiTHOoCcTU. HezaBucuMbie cOOBITHSI.

KomOunaroproe mnpaBwino ymHoxkeHus. [lepectanoBku u dakrtopuan. Ywucio
coueranuid. Tpeyronsuuk [lackans. ®opmyna 6uHoma HerotoHa.

bunapHbIii ciy4yaliHBI ONBIT (MCTBITAHUE), YCIeX W Heynada. HeszaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCHBITAaHWM 10 mnepBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyIu.

Cnyuaiinas BEJIMYHHA. Pacnipenenenue BEPOSITHOCTEN. Hunarpamma
pacnpenenenus. Ilpumepsl pacnpeneneHuid, B TOM UHCJE, TIE€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KJIACC

HucnoBble XapaKTEPUCTUKU CIIyYalHBIX BEJIWYMH: MATEMATHYECKOE OXHUJIaHUE,
JOUCIEPCUS W CTAaHJAPTHOE OTKIOHEHWE. [IpuMmepbl NMpUMEHEHUST MaTEMATHYECKOTO
OXXUJaHHS, B TOM YHCJIE B 33Ja4aXx W3 NOBCEIHEBHOM XHM3HHM. MaremaTuyeckoe
OXHJlaHWe OWHApHOW CIIy9allHOW BETWYMHBL. MaTeMaTH4YeCKOE OXHUIAAHUE CYMMBI



CIIy4alHbIX BEJIMYUH. MaTemMaTH4eCKOEe OKMIAHWUE U JUCIEPCHSI T€OMETPUYECKOro U
OMHOMUAIBHOTO PACIIPEAEICHUI.

3aKoH OOJBIINX YKCEN U €ro posib B HayKe, Npupoje U oduiectse. BeiOOpoUuHBbIi
METOJ UCCIIEA0BAHUM.

[Iprmepbl HENpPEpPBIBHBIX CIIy4aWHbIX BeJW4YMH. lloHATHE O TUIOTHOCTH
pacnpezeneHus. 3anadyy, NPUBOASIIME K HOPMaJbHOMY pacupeneicHuto. Ilonarue o
HOPMAJILHOM PacCIpeIeICHUN.



IINTAHUPYEMBIE PE3YJIBTATDBI

OcBocHue y‘le6HOI‘O nmpecamMcCcTa «Marematuka» JOJIDKHO oOecrneynBaTh
JOCTHKCHHUC Ha YPOBHC CPCIHCTO O6HI€F0 06pa3013aH1/151 ciacayrommux JTHYHOCTHBIX,
MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JIndHOCTHBIE  pe3yJbTaThl  OCBOCHHSI MPOTpaMMbl  y4eOHOTO  TpeaMeTa
«MareMaTrka» XapakTepU3yrOTC:

I'pax1aHCcKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIMK OOYYarolIerocsi KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JI€HAa POCCUICKOr0 OOIIECTBa, MPEACTABICHUEM O MaTeMaTHYECKHUX
OoCHOBax ()YHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, ABJICHUMN, TPOLIEAYP IPAKIAHCKOTO
oO1mecTBa (BBIOOpPHI, OMPOCHI U TP.), YMEHUEM B3aUMOJIEHCTBOBATh C COIMAIBLHBIMU
WHCTUTYTaMH B COOTBETCTBUH C UX QYHKIUAMHU U Ha3HAUCHHUEM.

[TatpuoTHyeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUMCKON TpaxKJaHCKOM HWIEHTUYHOCTH, YBaXKCHUS K
MPOIJIOMY M HACTOAIIEMY POCCHUICKOW MAaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSAM POCCUICKUX MAaTeMAaTUKOB UM POCCHUKCKON MAaTEeMaTUYECKOW HIKOJbI, K
UCIIOJIb30BAHUIO OTUX JIOCTMXKEHUM B JIpYrUX HayKaX, TEXHOJOrusX, cdepax
SKOHOMMKH.

JIyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HaHUEM TYyXOBHBIX IEHHOCTEH POCCHMCKOTO Hapona; chOPMHPOBAHHOCTHIO
HPAaBCTBEHHOI'O0 CO3HAHUS, STUYECKOrO TOBEJECHHUS, CBSI3aHHOTO C MPaKTHYECKUM
MPUMEHEHUEM JOCTHKEHUU HAYKU U AESATEIbHOCTHIO YUYEHOr0; OCO3HAHUEM JIMYHOTO
BKJIaJia B IOCTPOCHHUE YCTOMUMUBOTO OYyIIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MHpPY, BKIIOUYAsl SCTETHUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PaCCyK/ICHUI; BOCIPUUMUYUBOCTHIO K
MaTeMaTUYECKUM acIieKTaM pPa3JIMUHbIX BUO0B UCKYCCTRBA.

DOU3NYECKOE BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHS MPUMEHATh MaTEMaTUYECKUE 3HAHUS B MHTEpECcax
3I0pOBOTO0 M 0e30macHoro obOpasza >KW3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY
3I0POBBIO  (37I0POBOC MMHTaHWE, COAJTAHCHPOBAHHBIA PEXKUM 3aHATHA M OTIbIXA,
peryisipHas ¢u3nuecKkass aKTUBHOCTH); (PU3MYECKOTO COBEPILICHCTBOBAHMS, IpHU
3aHSATUSX CIIOPTUBHO-03/I0POBUTEIBLHOMN JAEATEILHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAy, OCO3HAaHHUEM IICHHOCTH TPYAOJtOOUs; HUHTEPECOM K
paznuyHbIM cepaM NpodhecCHOHATBHOMN AESITENbHOCTH, CBA3aHHBIM C MAaTEMAaTUKON U
e MPUJIOKEHUSIMHU, YMEHUEM COBEpILATh OCO3HAHHBIA BBIOOp Oyayiued mpodeccuu u
peann30BbIBaTh COOCTBEHHbBIE >KM3HEHHBIE IJIaHBl, TOTOBHOCTHIO M CHOCOOHOCTBIO K

9



MaTEMaTUYeCKOMY OOpa30BaHUIO M CaMOOOPA30BaHUIO HAa MPOTSIKEHUHM BCEU >KU3HU,
FOTOBHOCTBIO K AaKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUUYECKUX 3a/1a4 MAaTEMATUYECKOM
HaIpaBJICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO ~ IKOJIOTHYECKON  KyJIbTYpPhl, TOHMMAaHUEM  BIUSHUS
COIIMAJIbHO-D)KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJAHOM M COLMAIBHOU
Cpelbl, OCO3HAHHEM TJ00aIbHOIO XapaKTepa SKOJOTHYECKHX MpoOsieM; OpueHTaluen
Ha MPUMEHEHUE MAaTEMAaTHUUYECKUX 3HAHUU JIJIsl PELICHUsI 3a/1a4 B 00JIACTH OKpY Karouen
Cpelbl, IUIAaHUPOBAHUS TIOCTYNKOB UM OIEHKM HMX BO3MOXKHBIX IOCIEICTBUM Jid
OKPYXKaIoIlen Cpepl.

[lenHOCTH HAYYHOTO MO3HAHUSL:

c(hOPMUPOBAHHOCTBIO  MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOU MPAKTUKH, TIOHUMAHUEM MaTEeMaTUYECKON
HayKHU Kak c(hepbl 4eTOBEYECKOMN A TEIBHOCTH, ITANIOB €€ Pa3BUTUS U 3HAYUMOCTH JIJIS
pa3BUTHUS [UBWIM3ALUM;, OBJAJCHUEM S3bIKOM MAaTEMaTHKHM M MAaTeMaTHYeCKOU
KYJbTYpPOM KaK CpEJICTBOM MO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBISATh MMPOCKTHYIO U
HCCIIEIOBATENIbCKYIO JIEATEIIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeramnpeaMeTHble pe3ybTaThl OCBOCHHSI MPOTrpaMMbl  yuyeOHOTO MpeaMeTa
«MaremaTka» XapakTEepU3yIOTCS OBJIAJICHHUEM YHUBEPCAIbHBIMU HO3ZHABAMENbHBIMU
0elicmBUAMU, YHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU OeUCEUSIMU, YHUBEPCATIbHbIMU
pe2yIAmUBHbIMU 0eUCMBUAMU.

1) Vhusepcanvuvie nosnasamenvhwvle oeticmsusi, obecneuusaom Gopmuposanue
0a308bIX KOCHUMUBHBIX HNPOYECcco8 o00yuarouwuxcs (0ceoeHue memooos NO3HAHUS
OKpYHCAIOUieco Mupa, nPUMeHeHue J102U4ecKUx, UCC1e008amenbCKux onepayuti, YMeHuil
pabomams ¢ ungpopmayueii).

ba3oBrle Jornueckue nercTBU:

e BBIBJISITh W XapaKTEPU30BaTh CYIIECCTBEHHbIE MPU3HAKKM MaTEMaTUYECKHUX
O00OBEKTOB, TIOHATHH, OTHOIIEHUHA MEXIYy TMOHATUIMH; (POPMYyIUpPOBATH
ompeneNcHUs ~ TOHATHUH;  yCTaHABIWMBATh  CYIICCTBEHHBIM  TpH3HAK
KJaccu(uKanuy, OCHOBaHUS HJsi OO0OOLIEHUS U CpaBHEHUs, KpUTEpUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATD, dbopmynrpoBaTh 151 npeoOpa3oBLIBAThH CYXICHHUS:
YTBEPAHUTEIbHbIE W OTpUIATENIbHBIC, CIWHUYHBIC, YaCTHbIE U OOIIHE;
YCIIOBHBIE;

e BBISBIAATH MATEMATHUUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NMTPOTUBOPEYHS B
(akTax, JaHHBIX, HAOIIOJACHUAX U YTBEPXKIEHUSAX; Mpeajgaratb KpUTepUH IJis
BBIABJIICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

e JleNaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX U

HWHAYKTUBHBIX YMOSaKHIOquHfI, YMOSaKJIIO‘leHI/Iﬁ 1O aHAJIOTHH,
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IPOBOJUTH CaMOCTOSITEIIBHO JIOKa3aTelIbCTBA MATEMATHUYECKUX YTBEPKICHUN
(npsiMble W OT TPOTUBHOTO), BBICTPAUBATh APTYMEHTAIMIO, TPHUBOJIUTH
MpUMEPHl U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC CYXKICHUS U
BBIBOJIBL;

BBHIOMpaTh CIOCOO pelieHus ydyeOHOM 3ajauu  (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEIICHUs, BbIOMpaTh Haubolee MOAXOASIMMA ¢  y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBbie nccnenoBaTenbCKUE ACHCTBUS:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEOBATEIIbCKUA HMHCTPYMEHT TO3HAHUS;
dbopMynHpoBaTh  BOMPOCHL, (UKCUPYIOIIUE MPOTHBOpPEUYUE, MpodsIeMy,
yCTaHaBIMBATh UCKOMOE U JJaHHOE, OpMUPOBAThH TUTIOTE3Y, APTYMEHTHPOBATH
CBOIO TO3UIIUI0, MHEHHE;

IPOBOJNTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, HCCIEAOBAHUE
[0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKoro OObeKTa, SIBIICHUA,
npolecca, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSMU,
MPOLIECCAMY;

CaMOCTOSITeNIbHO (OPMYJIUPOBAaTH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaMm
IPOBEIEHHOTO HAONIOJCHUS, WCCIEOBaHUs, OLIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoliecca, a TakKe BbIJBUIaTh
MPEOJIOKEHUSI O €70 PAa3BUTHHU B HOBBIX YCIIOBUSIX.

Paborta ¢ nundopmariuei:

2)

BBISIBJISITh TeUINTHI WH(DOpPMAIMK, JaHHBIX, HEOOXOIUMBIX IJI OTBETa HA
BOTIPOC | JISI PEIICHUS 33][a49H;

BBIOMpPATh WHGOPMAITUIO M3 MCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIM3UPOBATH,
CHUCTEMAaTHU3UPOBATh W WHTEPIPETUPOBATH MHPOPMAIMIO PA3JIMYHBIX BUIOB U
dbopm TpeacTaBICHNUS;

CTPYKTYpUpPOBaTh HMHQPOPMAIUIO, MPEACTABIATh €€ B pa3IW4YHBIX (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HaAEKHOCTD uH(popMauu no CaMOCTOSITEJIbHO
c(hOpMyYITUPOBAHHBIM KPUTEPUSIM.
Yuueepcanonvie = KOMMYyHUKamug@Hnvle  Oelticmeus, obecneuusarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00VUAIOUWUXCHL.
OO0urenue:

BOCIIPUHUMATh U (POPMYIMPOBATh CYXKJIEHHUS B COOTBETCTBUU C YCJIOBHUSMH U
HEeasIMU OOIEHHUsSI; SCHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3pPEHUS B
YCTHBIX M TTMCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS 10 X0y PEIICHUS 33]1a4H,
KOMMEHTHPOBATH MOJIYYCHHBIN PE3YIbTAT;

B X0/ic OOCYXIEHHUs 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKTaeMOW TEMBbI,
npoOJieMbl, pelllaeMoi 3aJauM, BBICKA3bIBaTh WJICH, HAIICJICHHBbIC Ha TOMCK
pELIEHUsI; COMOCTABISTh CBOU CYXKACHUS C CYXICHUSIMU JIPYTUX YYaCTHUKOB
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nuanora, oOHapyKUBaTh pa3iuyKle U CXOJCTBO MO3UIMI; B KOPPEKTHOH popme
dbopMyIHpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEJCTABIATh PE3YJAbTAThl PEUICHUS 3a/laud, SKCIIEPUMEHTa, UCCIEIO0BaHUS,
IPOEKTa; CaMOCTOSITENIbHO BBIOMpaTh (hOopMaT BHICTYIUICHUS C y4€TOM 3ajad
Ipe3eHTalliid U 0OCOOEHHOCTEH ayUTOPHUH.

CoTpyAHUYECTBO:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHONM W HMHAWBHUAYaJIbHOM
paboThl TpU pelIeHHH Yy4eOHBIX 3a/ady; MPUHUMATh I€Jb COBMECTHOMN
JESTeNIbHOCTH, IUTAHUPOBATh OPraHU3aLMI0 COBMECTHON PabOTHI, paclpeleisTh
BUIbl pabOT, JOrOBApUBAThHCSA, OOCYXKJIaTh IPOLECC U pe3ysbTaT paboThI;
0000111aTh MHEHHSI HECKOJIBKUX JIIONIEH;

y4acTBOBaTh B IpymnoBbIX (opmax paboTbl (0OcykaeHHs, OOMEH MHEHHI,
«MO3TOBBIE IITYPMbD» UM HHBIE); BBIIOJHATH CBOIO 4YacTb palbOTBHl H
KOOPJIMHUPOBAaTh CBOU JIEUCTBHUS C JPYTMMM YICHAaMH KOMAaH/bl, OLICHUBATh
KayecTBO  CBOEro  BKJIaJa B  OOMMH  MPOAYKT 1O  KPUTEPUSM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

3) Vuusepcanvhvie pezynamuenwvle Oelicmsus, obecneyusaiom @opmuposarue
CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanus:

COCTaBJIATH ILJIaH, AJITOPUTM PCIICHUSA 3addydu, BBI6I/IpaTB CIT0C00 peucHusa ¢

y4ETOM HMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PEIICHUMN ¢ y4€TOM HOBOU UH(POPMAIIUH.
CaMOKOHTPOJIb:

BJIa/ICTh HABBIKAMH MTO3HABATENbHON pedIeKCHH KaK OCO3HAHUSI COBEPIIAEMBIX
JEUCTBUN W MBICTUTEIBHBIX MPOIIECCOB, UX PE3YNIBTATOB; BIAJAECTh CIIOCOOaAMHU
CaMOTIPOBEPKH,  CaMOKOHTpPOJISI ~ Tporecca W pe3yiabTaTa  pelieHUs
MaTeMaTHYEeCKOM 3aJ1auH;

PENBUACTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYThH INpPU PEIICHUU 3a/]auu,
BHOCUTh KOPPEKTHBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENBHCTB,
JTAHHBIX, HAHJACHHBIX OIMHUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa IEIN W YCIOBHAM, OOBSICHITH MPUIHHBI
JOCTIKEHUSI WM HEJOCTIKCHHSI Pe3yJbTaTOB JCSATEIHHOCTH, HAXOJUTh
OmuOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATDBI

Anre6pa m Hayasa MaTeMaTHueckoro aHaamsa. BASOBBI YPOBEHD

10 KITACC

Yuciaa v BLIYHCJICHUA
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OnepupoBarh  NOHATUSAMH:  PAUUMOHAIBHOE M JIEHCTBUTEIBHOE  YHCIIO,
OOBIKHOBEHHAS U AECATUYHAS APOOb, MPOICHTHI.

BrimonusaTe apudmernyeckue oneparyu ¢ parroHaTbHBIMU U J1EHCTBUTEIbHBIMU
YUCIIAMU.

BoinonHATe npuOIMKEHHBIE BBIYUCICHUS, MCIONb3Yys IIpaBUJIa OKpPYIJICHUS,
JeN1aTh PUKUJIKY U OLEHKY pe3yJIbTaTa BIYMCIICHHI.

OnepupoBaTh MOHIATUSIMH: CTENEHb C IIEJBIM IMOKa3aTejeM; cTaHAaapTHas gopma
3alMCH  JEHCTBUTEIBHOTO YHCIA, KOPEHb HATypajJbHOM CTENEHU; HCIOJIb30BaTh
HOIXOAIIYI0 (OopMy 3amuCH JEUCTBUTENBHBIX YHCET JAJIS PEIICHUs MPaKTUYECKUX
3a/1a4 ¥ NPEJCTABICHUS JaHHBIX.

OnepupoBarh MNOHATHSIMHU: CHUHYC, KOCMHYC M TAHI'€HC MPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3aMKCh IMPOU3BOJBHOTO YIVIa 4Yepe3 oOpaTHblE TPUTOHOMETPUYECKUE
GyHKIMH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBarh MNOHATHAMM: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; ILIEJIOE,
palMoOHAIbHOE, HPPALMOHAIILHOE YpaBHEHUE, HEPABEHCTBO; TPHUTOHOMETPUUYECKOE
YpaBHEHHUE;

BoinonHATe 1npeoOpazoBaHUs TPUTOHOMETPUYECKUX BBIPAXKEHUH U pElIaTh
TPUTOHOMETPUYECKUE YPABHEHHSI.

BeinonHATe 1peoOpa3oBaHUsl LENbIX, PALMOHAIBHBIX M HPPALUOHAIBHBIX
BBIPAKEHUM W pellaTh OCHOBHBIE THUMbI LENbIX, PALMOHAIBHBIX W HPPALMOHATBHBIX
YPaBHEHHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHUs W HEPABEHCTBA Ui PEIICHHS MAaTEMaTUYECKUX 3a1ad U
3a/1a4y U3 pa3IUvHbIX 00JacTel HAYKW U peabHOM KU3HHU.

MopenupoBaTh peajibHbIE CUTYallUd Ha SI3bIKE aJireOpbl, COCTABISATh BHIPAXKECHMUS,
YpaBHEHUS, HEPABEHCTBA IO YCIOBHUIO 33Ja4d, UCCIEAOBATH MOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM ammapara ajareOpsl.

DOyHKUUM U Tpaduku

OnepupoBarh MOHATUSAMU: (PYHKIUS, CMOCOOBI 3amanust (PYHKIUHU, 001acCTh
ONpeJeeHUs] 1 MHOXECTBO 3HAUCHUN (PYHKIUH, TpaPuK PYyHKIUH, B3AUMHO 0OpaTHBIE
GyHKIMH.

OnepupoBaTh MOHATHAMH: YETHOCTb U HEUYETHOCTh (PYHKUMU, HYTU (GYHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpa@uku GyHKIMN 1715 pellieHnus ypaBHEHUN.

Crpouth M yuTaTh rpaduKd JMHEWHONW (GYHKUMH, KBAJAPATUYHOW (YHKIIMH,
CTENEHHOW (PYHKIMU C IIEJIbIM MTOKA3aTeJIEM.

Ncnionw3oBath rpaduku GyHKIMN TSI KCCIEIOBAHUS TTPOIIECCOB M 3aBUCUMOCTEMN
IpU PEIIeHUH 3a7ad U3 APYrux y4eOHBIX MPEIMETOB M PEaJbHOW KU3HU; BHIPAXKATb
(dopMyJsiaMy 3aBUCUMOCTH MEKIY BETUYUHAMHU.

Hayana mareMaTH4eCcKOro aHaIU3a
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OnepupoBaTb  MOHATUSAMHU:  [OCJIEJOBATEIBHOCTh,  apudmeTHueckas U
reOMETpUYECKas MPOrPECCUM.

OnepupoBarb  NOHATUSAMHU:  OECKOHEYHO  yObIBalIias  I'e€OMETpUYECKas
porpeccusi, cymma 0€CKOHEYHO yOBIBaIOIIEH FeOMETPUUECKON IPOTPECCHUH.

3aaBaTh NOCIEA0BATENBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOWMCTBA IOCIEAOBATEIBHOCTEN W MPOTPECCUM I PELLEHUS
pEaJIbHBIX 3a]a4 IPUKJIAJHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

OnepupoBarh NOHATHUAMH: MHOKECTBO, OIEPALUN HAJl MHOKECTBAMU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT [Ajs ONUCAHUS PEaJbHBIX
MIPOLIECCOB U SIBJIICHUM, TPU PELIEHUU 3a]1a4 U3 APYTUX yUYE€OHBIX IPEAMETOB.

OneprpoBaTh NOHATHAMU: OIIPEEICHHUE, TEOPEMA, CIENCTBHE, TOKA3ATEIbCTBO.

11 KITACC

Yucua ¥ BbIYMCICHUSA

OnepupoBarh MOHATUSAMHU: HAaTypaJbHOE, LIEJIOE€ YUCIO; MUCIOJIb30BAaTh MPU3HAKU
JNETUMOCTH LENBbIX YUCEN, PA3JIOKEHNE YUCIA HA MPOCTHIE MHOXKHUTEIN Ul PELICHUS
3aaad4.

OnepupoBaTh MOHSATHUEM: CTEIIEHD C PALMOHAIIBHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATUSMHU: JIOTapU(PM dHCIA, JCCITHUUHBIE M HaTypajlbHbIE
norapu@Msl.

YpaBHeHMs U HEPABEHCTBA

[IpuMeHATh CBOMCTBa CTENMEHU sl MpeoOpa30BaHMs BBIPAKEHU; ONEPUPOBATh
MOHATHUAMU: IIOKA3aTEIbHOE YpPAaBHEHHE M HEPABEHCTBO; pellaTh OCHOBHBIC THIIBI
[I0KA3aTEJIbHBIX YPABHEHNUN U HEPABEHCTB.

BoeinonHaTh  nmpeoOpa3oBaHMs  BBIPAXKEHUH,  COAEpKAIIUMX  JOrapuQmsl;
OMepUpoOBaTh MOHATUSAMU: JOrapu(pMUUYECKOE YpaBHEHHE M HEpPAaBEHCTBO; pelaTh
OCHOBHBIE TUITBI JIOTapU(MHUUECKUX YPAaBHEHUN U HEPABEHCTB.

Haxoaute pemienus npocTenmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBarh MOHATUSAMHU: CUCTEMA JIMHEMHBIX YPaBHEHHH W €€ pELICHMUE;
HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JIJI PELIEHUS PAKTUYECKUX 3a7a4.

Haxomute pemieHuss npoCTEHIIMX CHUCTEM U COBOKYIIHOCTEM pallMOHAJIbHBIX
YPAaBHEHHU U HEPABEHCTB.

MonennpoBaTh peaibHbIE CUTYal[MH Ha SI3bIKE ajireOpbl, COCTABIIATH BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI I10 YCIOBHUIO 3a/1a4l, UCCIIEN0BATh ITIOCTPOCHHBIE
MOJIEJIU C UCIIOJIb30BAaHUEM allapara ajreopsbl.

DYyHKIUHN U TPAPUKHU

OnepupoBatb MOHATHSIMMU: [IEPUOANYECKAs byHKIMS, IIPOMEXYTKHU
MOHOTOHHOCTH (DYHKIIMH, TOYKH IKCTpeMyMma (QPyHKIHMH, HauOoJbllIee U HauMEHbIIIee
3HaueHUs] (PYHKIMHM Ha MPOMEXKYTKE; MCIOIb30BaTh UX JJIS MCCIEA0BaHUS (YHKIUH,

3aJlaHHOM TpadUKOM.
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OnepupoBaTh TOHATUSAMHU: TpapUKHA IMOKA3aTEIbHOW, JIOTAPUPMHUIECKOH H
TPUTOHOMETPUUECKUX (YHKIHA, H300pakaTh WX Ha KOOPAWHATHOW TIJIOCKOCTH M
WCITOJIB30BATh JJIS PEIICHUS YPABHCHUN 1 HEPABEHCTB.

N300paxaTh Ha KOOPAWHATHOW TUIOCKOCTH Tpa(UKH JIMHEHHBIX ypaBHEHUU U
MCTIONB30BaTh UX JJIS PEIICHUS] CUCTEMBI JINHEHHBIX YpaBHEHHIA.

Hcnonp3oBath rpaduku GyHKINN TSI KCCIEIOBAHMS TIPOIIECCOB M 3aBUCUMOCTEHN
U3 IPYTUX YICOHBIX TUCIIUTLIVH.

Hauyana maTeMaTH4ecKOro aHA/IU3a

OnepupoBarh MOHSATUSMU: HENPEPbIBHAS (PYHKIUS; MPOU3BOAHAS (PYHKIIUU;
MCTIOJb30BaTh TCOMETPHUSCKUNA W (PU3NYCCKUU CMBICI MPOU3BOTHOW IS PEIICHUS
3ajad.

Haxomuts mpowm3BOAHBIC AIEMEHTAPHBIX (DYHKIMH, BBIYUCIATH TPOW3BOIHBIE
CYMMBI, TPOU3BEICHUSI, YACTHOTO (PYHKITUH.

Hcrnonb3oBaTh MPOU3BOAHYIO JJIA HCCIENOBaHUS (DYHKIIMM HA MOHOTOHHOCTH U
AKCTPEMYMBI, IPUMEHSATH PE3YJIbTAThl UCCIEAOBAHUS K TOCTPOEHUIO TPAPHUKOB.

Hcronp30BaTh TMPOW3BOAHYIO [JIi HAXOXKICHUS HAWIydIIeTO pEIICHUS B
MPUKJIAIHBIX, B TOM YUCJIE COIMATbHO-9KOHOMUYECKHX, 3aadax.

OnepupoBarh  MOHATHUAMH:  MEpBOOOpa3Hasi W MHTErpajig;  MOHUMATH
Tr€OMETPUYECKUN U (PU3NIECKUNA CMBICI UHTETpalia.

Haxomute mepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKIUH; BBIYUCISITE WHTETPAl 10
dhopmyne HetoTona—JleiiOHuia.

Pemates mnpukmamHble 3agadd, B TOM YHCJIE COIMATBLHO-3KOHOMHUYECKOTO |
(U3UYECKOT0 XapakTepa, Cpe/ICTBAMU MAaTEeMATHUYECKOTO aHAIK3a.

T'EOMETPHUS. BA3OBbI YPOBEHDb
10 KITACC

OnepupoBaTh NOHATUSIMHU: TOUKA, IPAMAs, INIOCKOCTb.

[IpuMeHSITP aKCHMOMBI CTEPEOMETPUM M CIEICTBUS W3 HHUX NPU PEIICHUU
F€OMETPUYECKUX 3a7a4.

OnepupoBaTh MOHATUSIMU: MAPAUICIIBHOCTh U MEPHNEHIUKYJISIPHOCTh MPSAMBIX U
MJIOCKOCTEH.

KnaccupunupoBaTh B3avMHOE paCMOIOKEHUE TMPSIMBIX UM IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBarth TMOHITHSIMU: JIBYTPAHHBIA yTOJ, TPaHU JIBYTPAHHOTO YIja, pedpo
JBYTPAHHOT'O YTJIA; JUHEWHBIN yroJl IBYTPAHHOTO YIJa; TpaayCHas Mepa JIByTPaHHOTO
yria.

OnepupoBaTh MOHSATUSIMU: MHOTOTPAHHMK, BBIMYKJIBII W HEBBITYKJIBII
MHOTOTPaHHHK, 3JIEMEHTBl MHOTOI'PAaHHUKA, MPABUJIbHBIM MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIBl ~MHOTOIPAaHHUKOB (NUpaMHa; MPU3MA,
PSMOYTOJIBHBIN TTapajuiesienumne, Kyo).
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Knaccuduimpoarb MHOrOrpaHHUKH, BbIOMpas OCHOBaHUA Jisi KiacCU(pUKAIUU
(BBIMYKJIBIE Y HEBBITYKJIbIE MHOIOTPAHHUKH; MPABUJIBHBIE MHOTOIPAHHUKU; MIPSIMBIE U
HAKJIOHHBIE MTPU3MBI, TapAJIJICIICITHIIEIbI).

OneprpoBaTh NOHATUSAMHU: CEKYIIas INIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB.

OOBICHATH TPUHITUIIBI TIOCTPOCHUS CEYEHUH, UCTIONB3YSl METO/ CIIE/IOB.

CTpouTh Ce4e€HHs MHOTOTPAHHUKOB METOIOM CII€JIOB, BBIIOJHATH (BBIHOCHBIE)
MUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemate 3aaun Ha HaXOXJAEHHE T'€OMETPUYECKUX BEIMYMH MO OoOpa3uaM Wi
aNrOpuTMaM, NPUMEHSAS M3BECTHBIC AHAIIUTHUYECKUE METOJIbl IPU  PEUICHUU
CTAHJAPTHBIX MAaTEMAaTHYECKHX 3a]ady HAa BBIYUCICHUE PACCTOSIHUM MEXAY ABYMS
TOYKaMH, OT TOYKH JO MPSIMOM, OT TOUYKHU JI0 MJIOCKOCTH, MEXIY CKPEIIMBAIOIINMUCS
MPSMBIMH.

Pemarp 3agaun Ha HaXO0XJAEHHWE T'€OMETPUUECKHUX BEIMYMH IO oOpa3laM WU
aIropuT™MaM, IIPUMEHSSI W3BECTHBIC AHAJIUTHUYECKHME METOJbl IPH  PELICHUU
CTaHAAPTHBIX  MAaTeMaTMYECKUX  3a4a4  Ha  BBIYMCICHHME  YIVIOB  MEXKIY
CKPEUIMBAIOIIMMHUCS TPSIMBIMHU, MEXAY MPAMON M MIOCKOCTBIO, MEXKIY IUIOCKOCTAMH,
JIBYTPAHHBIX YTJIOB.

Bbruncnate 00bEMBI M IUIOIIAAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpHU3Ma,
NUpaMuja) ¢ MPUMEHEHUEM (OpMYJI; BBIYUCIATH COOTHOUICHMS] MEXAY IUIOUIaJsIMU
MOBEPXHOCTEH, 00BEMaMU MTOJOOHBIX MHOTOIPAHHUKOB.

OnepupoBaTh MOHATUSAMHU: CUMMETPHUS B MPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTh
CUMMETPHUH; UEHTP, OCh U MIIOCKOCTh CUMMETPUU (QUTYPBI.

W3Bnekatb, npeoOpa3oBbIBaTh U UHTEPIPETHPOBaTH  HMHOOpPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTrypax, MNpPEJCTaBICHHYI0 Ha 4YepTexax Hu
pPUCYHKaX.

[IpumeHsATh reomeTpuueckre (akTbl Ui PEUICHUS CTEPEOMETPUUYECKHX 3a/ad,
MIPEANOIATAIOIINX HECKOJIBKO IIAroB PEIICHMs, €CIU YCIOBHUS IPUMEHEHHUs 3a/1aHbl B
saBHOU popme.

[IpumensaTy  mpocrevmme  NporpaMMHBIE  CpPEICTBA U DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI PU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay.

[IpuBoAUTH MpUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U >KU3HHU,
pacno3HaBaTh MPOSIBIEHUE 3aKOHOB FEOMETPUU B HCKYCCTBE.

[IpuMeHATh TONy4YEHHBIE 3HAHUS Ha MPAKTHKE: aHAJIU3UPOBATh pEaJbHBIE
CUTyallUM W TMPUMEHSTh W3YYEHHbIE TMOHATUS B TMPOLECCE IOUCKA PEIICHUS
MaTeMaTU4ecku CHOPMYIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pealbHbIe CUTyalluu
Ha $3bIKE TEOMETPHUM, HCCIEAOBAaTh IOCTPOCHHBIE MOJEIU C HCIHOJb30BaHUEM
reOMETPUUYECKUX TOHATUH M TeopeM, ammapara aireOpbl; pelarh MPaKTHYECKUe
3a/1a4yy, CBSA3aHHbBIEC C HAXOKIECHUEM T€OMETPUUECKUX BEJIMYNH.

11 KITACC
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OnepupoBaTb MOHATUAMM: LMJIMHAPUYECKAs TMOBEPXHOCTb, O0Opa3yrolIue
WIMHIPUYECKON TMOBEPXHOCTH; LWIMHJpP, KOHWYECKas MOBEPXHOCTh, 00Opa3yroliue
KOHUYECKOW MOBEPXHOCTHU, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3znaBath Tena BpaleHus (IMIMHAP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI TIOJYUYEHUS TEJl BpalllEHUsI.

KrnaccudunupoBaTs B3auMHOE pacnoioskeHue chepbl U MI0CKOCTH.

OnepupoBarh MOHATUSMH: IIAPOBOM CErMEHT, OCHOBAaHUE CErMEHTa, BBICOTA
CEerMEHTa; IIApOBOM CJIOW, OCHOBAHME IIAPOBOrO CJOs, BBICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Bbruncnate 00bEMBI U IIIOMIAAN OBEPXHOCTEHN TeNl BpalleHUs, TEOMETPUUECKUX
TeJ C MPUMEHEHHEM (POPMYIL.

OnepupoBarh MOHATUSMU: MHOTOTPAHHUK, BIMCAHHBIA B cpepy M ONMHCAHHBIN
okoJ10 chepsl; chepa, BMCaHHAS B MHOTOTPAaHHUK WJIM TEJIO BPALCHUS.

BbluMCcnATh COOTHOLIEHMSI MEXAY IUIOMIAASIMU TOBEPXHOCTEH M 00BEMaMu
MOJI0OHBIX TEJl.

N300paxats n3ydyaemble (GUTYpHI OT PYKU U C TPUMEHEHUEM MTPOCTHIX YEPTEKHBIX
MHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKHE YEPTEXKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUEHMsI TEJ BPALLCHHUS.

W3BnekaTb, UWHTEPOPETUPOBATH W  NpeoOpa3oBbIBaTh  HH(OpMaALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NPEACTABICHHYIO Ha 4YepTexkax u
pUCYHKaXx.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINTONHATE JEHCTBHS CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKXECHHS
BEKTOpa Ha YKCIIO, OOBSICHATh, KAKUMU CBOMCTBAMH OHU O00JIaJatoT.

[IprMeHATh MpaBUIIO NapajuIeNICNUIEAA.

OnepupoBarh MNOHATHSIMH: AEKAPTOBBI KOOPAHMHATBHI B INPOCTPAHCTBE, BEKTOD,
MOJYyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEKY BEKTOPAMH,
CKAJIIPHOE IPOU3BEIACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI.

HaxoguTe cymMMy BEKTOpPOB M NpPOW3BEICHHE BEKTOpPA HA YHMCIO, YTOJl MEXKIY
BEKTOpaMH,  CKaJsIpHOE  IPOMU3BEACHUE, PACKIAAbIBATHL  BEKTOP IO  JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBaTh INIOCKOCTh YPAaBHEHUEM B JE€KaPTOBOW CHCTEME KOOPAMHAT.

[IpumensaTh reomeTpuueckre (akTbl I PEUICHUS CTEPEOMETPUUYECKUX 3ajad,
MPEANONIATalONIMX HECKOJIBKO IIaroB PEUIEHUs, €CIU YCIOBUS NMPUMEHEHUS 3a/1aHbl B
ABHOU (opme.

Pemares mnpocrelmme reoMeTpuyYecKHE 3aJadyd Ha IIPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemate 3amaun Ha OKa3aTeIbCTBO MAaTEMAaTUYECKUX OTHOLIEHUN M HAaXOXKICHUE
reOMETPUUYECKHUX BEJIMYMH 10 oOpa3uaM WM ajJropuTMaM, INPUMEHSS H3BECTHBIE
METO/bI IPY PEIICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKHUX 3a1ad.
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[IpumensaTp  mpocTEHIIME  OPOrpaMMHBIE  CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKHX 3a]1a4.

[IpuBoANTH MpPHUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE WU JKU3HH,
pacrio3HaBaTh NPOSBICHUE 3aKOHOB TEOMETPUM B UCKYCCTBE.
[IpuMeHSATh MOTy4YEHHbIC 3HAHUS HA MPAKTUKE: aHAJTU3UPOBATh PEAIbHBIE CUTYAIIUU U
IPUMEHSTh U3YUYEHHBIE MTOHATHS B IIPOIIECCE MTOMCKA PEIICHUS MATEMAaTUYECKH
chopMyITUPOBAHHON MTPOOJIEMBI, MOJEIUPOBATH PEAIbHBIC CUTYAIIMH HA SA3bIKE
r€OMETPHUH, UCCIIEI0BATH TOCTPOEHHBIE MOJIEIH C UCIIOIb30BAHUEM F€OMETPUUYECKHUX
MOHATUH U TEOPEM, anmnapara aareOpsl; penaTh IPAKTUYECKUE 33]1a4U, CBA3aHHbBIE C
HAaXO0KJEHUEM F€OMETPUUYECKUX BEIUUHH.

BEPOSITHOCTb U CTATUCTHUKA. BA3OBbI YPOBEHb
10 KITACC

YuTaTh U CTPOUTH TAOJMIIBI U AT PAMMBI.

OnepupoBaTh MNOHATUSIMH: CpeiHee apudMeTHUYecKoe, MeauaHa, HauOoJIbIIee,
HavMEHbIIIEE 3HAUEHUE, pa3MaX MaCCUBA YMCIIOBBIX TAHHBIX.

OnepupoBaTh TOHATHSAMHU: CIyYalHBIA SKCHEPUMEHT (OMBIT) U CIy4aitHOe
COOBITHE, D3JIEMEHTApHOE COOBITHE (PIEMEHTAPHBIA MCXOJ) CIYy4YailHOrO OIBITA;
HaXOJUTh BEPOSITHOCTH B OIBITaX C PABHOBO3MOXKHBIMHU CIyYalHBIMU COOBITHUSIMH,
HaxOJAUTh M CpPaBHMBATh BEPOSITHOCTH COOBITUA B U3YYEHHBIX  CIIy4alHBIX
AKCIIEPUMEHTAX.

Haxomute u ¢gopmyaupoBaTh COOBITHS: IEpeceUCHHE M OOBEIMHEHUE TaHHBIX
COOBITUM, COOBITHE, TMPOTHUBOMOJOXHOE JAHHOMY  COOBITHIO;,  TOJb30BAaThCS
auarpaMMmamu Jisiepa u (GopMyJIoi CII0KEHHUs] BEPOATHOCTEN TP PELICHUH 3a/1ay.

OnepupoBarh TOHSATHUSMHU: YCIOBHAs BEPOSTHOCTb, HE3ABUCUMBIC COOBITHS,
HaXxOJUTh BEPOATHOCTH C I[OMOULIbIO MpaBWJIa YMHOXKEHHS, C TOMOILIBIO JepeBa
CJIYYalHOTO OIBITA.

[TpruMeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PELICHUU 3a/a4.

OnepupoBaTh MOHATUSMH: UCIBITAHUE, HE3aBUCUMBIC UCIBITAHUSA, CEpUs
UCIIBITAaHUH, YCIIeX U HeyJa4ya; HaXOUTh BEPOSTHOCTH COOBITHI B CEpUU HE3aBUCUMBIX
UCIIBITAaHUI JIO TIEPBOTO YyCIeXa; HaXOJUTh BEPOSITHOCTH COOBITUN B CEPUU UCTIBHITAHHM
bepnymm.

OnepupoBaTh MOHATUAMU: CIydailHash BEJIWYWHA, PACTIPEICIICHUE BEPOSATHOCTEM,
auarpamMma pacrpezeieHusl.

11 KUIIACC

CpaBHUBaTh BEPOATHOCTH 3HAUYCHUUN CIIy4YallHOM BEIMYHMHBI MO PACHPEICICHUIO
WU C IOMOIIBIO JUArpamMM.
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OHCpI/IpOBaTI) IMOHATHEM MATCMATHUYCCKOI'O OXHWAAHUA, IPUBOAUTD ITPHUMECPEI, KaK
IMMPUMCHACTCA MaTEMaTH4ICCKOC OXHNAaHHeC CJ'Iy‘-IElfIHOfI BCINYHHBI HaXOAUTb
MAaTCMaTHICCKOC OKUIAaHHC 10 JaHHOMY PACIIpCACICHHIO.

HNwmets nNpeaACTaBJICHUC O 3aKOHC Oonpmux uywncen. MMeThb MpcacTaBjICHUC O
HOPpMAJIBHOM PaCIIpCACICHUN.
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TEMATHYECKOE IINTAHUPOBAHHUE

Anre6pa m Hayaia MaTeMaTHueckoro anaamsa. BA3OBBIM YPOBEHD

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Kourpoububie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeaI
MHoecTBa pallHOHAJIBHBIX U
1 JICUCTBUTEIIbHBIX Yncesl. PalioHaibHbIE 14 1
YpaBHEHHUS U HEPABEHCTBA
9 Oyukiun u rpaduku. CTeneHs ¢ HelbM 6
MOKa3aresneM
3 ApudpmeTnueckuii KOpeHb N—Oi CTENEeHHU. 18 1
HppanmoHanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyisl
4 TpUrOHOMETpHH. T pUroHOMEeTpUUYECKHE 22 1
ypaBHEHUS
5 [TocnenoBarenbHOCTH U IPOTPECCUU 5
5 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 3 1
3HaAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
CreneHsp ¢ paliOHaIbHBIM TOKA3aTENIEM.
1 [TokazarenpHas pynkuus. [lokazarenpHbie 12 1
YpaBHCHHS U HEPABCHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduku. TpuroHoMeTpuueckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne mpou3BOgHON 24 1
5 WHTerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u nensie ynucna 6
8 [ToBTOpeHmE, 0000IIEHNE, CUCTEMATHU3AIIHS 18 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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TEOMETPHS. BA3OBbI YPOBEHb

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaunmeHnoBanue pa3jaejioB 1 TeM (uudposeie)
n/n NMPOrpamMMbl Bcero Kontpoanueie  Ipakruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapaninenbHOCTb NPSAMBIX U IJIOCKOCTEN
3 HepneHnmnympHOCTb HPSIMBIX U 12
IUIOCKOCTEH
4 VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSIMHU 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 1
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUS U YTJIbI 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna BpameHus 12

OOBEMEBI TN 5

BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001EeHNE, 7 1

crcTeMaTH3aIus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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BEPOSITHOCTH U CTATUCTHUKA. BA3OBbI YPOBEHb

10 KITACC

Ne i/

HaumeHoBaHue pa3jiejioB U TeM
NMPorpamMmbl

Hpe,I[CTaBJ'IeHI/Ie JaHHBIX U OIIKMCATCIIbHasA
CTaTUCTHKA

Crny4aiiHbI€ OTIBITHI U CITy4aiiHbIE COOBITHSA,

OIIBITBI C pAaBHOBO3MOXHBIMU
QJICMCHTApPHbIMH UCXOdaMU

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Orneparuu HaJ| COOBITHSIMU, CIIOKEHUE
BEPOSATHOCTEM

VYcnoBHas BEpOATHOCTB, IEPEBO
CIIy4aifHOT'O OTbITa, (hOpMyIIa MOJIHOMN
BEPOSITHOCTH W HE3aBUCUMOCTH COOBITUI

OJIEMEHTBI KOM6I/IHaTOpI/IKI/I

Cepuu ociea0BaTEIbHBIX UCITBITAHUN

CrnyvaiiHble BeIMYMHBI U PACIIpeIeICHHs

o ~N o o1

O0001eHne 1 cucTeMaTU3aINs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

g1 W M~
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11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne o/ Konrpoabnbsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypen
1 MaremaTH4yecKoe OKUIaHUE CIy4YaliHOM 4
BEJIMYUHBI
5 Jlucriepcus M cTaHIapTHOE OTKIOHEHUE 4 1
CIIy4aiiHOM BEIMYMHBI
3 3aK0H OOJIBIINX YHCET 3 1
4 HenpepriBHbIe CllydaiiHbIe BETUYHMHBI 5
(pacripeneneHus)
5) HopmanbHoe pacnipenenenus 2 1
5 [ToBTOpEeHME, 0000IIEHNE 1 19 5
CUCTeMaTH3aIys 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3
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