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1. TIOSICHUTEJIBHASI 3ATTHNCKA

IIporpamMma  yueGHOM mucrummmEer «MaTeMaTHKa ABIISICTCA 4acTBIO OCHOBHOM
IPO(ECCHOHANBHON 06pa30BaTEIBHOM HpOTPaMMBbL TIOATOTOBKU CNELHAINCTOB CPEAHETO 3BEHA
B COOTBCTCTBUM C (elepalbHBIME TOCYNAPCTBEHHBIMA 00pa3soBaTeNbHBIME  CTaHZAPTAMH
CPENHETO IPO(ECCHOHANBHOrO 06pa3oBaHus 1o crenuanbHocTaM 09.02.07 Mudopmanmonnsie
CHCTEMBI U TIporpamMmuposanue, 09.02.06 CeteBoe u cucTeMHOE angMuHHUCTpUpoBaHue, 10.02.05
Obecnieuenne HEGOPMALHOHHON 6e30macHOCTH ABTOMAaTH3UPOBAHHEIX CHUCTEM.
IIporpamma  obmeoGpasosaTensrol yaebHO#  mucnmmMHEBL  «MareMaTukay
UPCAHASHAYCHA U1 HM3YYCHHMs MATEMaTHKA B IPO(eccHOHATbHBIX 00pa3oBaTenpHbIX
OpraHM3alUsX, Peanu3yIomuX 06pa3oBaTenbHY0 [pOrpamMMy cpemHero o0Imero o6pa3oBaHus B
IIPEJICIaX OCBOEHUSI OCHOBHOM po(ecCHOHATBHOH obpasoBarenbHO porpammer CITO (OITOoII
CIIO) ma 6ase ocHOBHOro o6ImEro 00pa3oBaHUsI NPH IOATOTOBKE KBAIH(UITUPOBAHHBIX
paboumx, CIy)KaluX U CIIeHATHCTOR CPEIHETO 3BEHA.
IlporpamMma  yueGro#t mucrmmmmasr  «MarteMmaTiiay paspaboTaHa Ha ocHOBe
(henmepabHOrO  rocymapcTBEHHOrO obpasoBarensHOro  craEmapra cpenHero  obrmero
00pa3oBaHKs, YTBEPKICHHOIO nprKasoM MunoOprayku Poccum ot 17.05.2012 No 413; mHa
OCHOBE IPHMEPHOH IPOrpamMMBI 06Ie06Pa3OBATENBHON MHCIAILIHHEL «Matemaruka» mis
IPO(ECCHOHANBHBIX  06Pa30BATEIBHbIX OpraHu3alui, PeKOMEHJOBAHHOH DenepanbHBIM
TOCYNapCTBCHHBIM ~ aBTOHOMHBIM  y4peXIICHUEM "QefepaNbHBIl  HHCTHTYT — pa3sBUTHSA
obpasosanus", mporoxon Ne 3 ot 21 uronst 2015 T., PCTUCTPAllHOHHBIN HOMEP pereH3uu 377 or
23 wonsg 2015 r. ®TAY «OUPOy.
Conepxanne nporpaMmer «MaTemaTHKay HalIpaBICHO Ha OCTHXKECHHUE CIENYIOIMIX Ie/Iei:

* obecrievenne  copMupoBaHHOCTH UPENCTABNCHAH O CONMANBHBIX, KyIETYPHBIX K
HCTOPUYECKHX (DaKTOpax CTAaHOBIICHHUS MaTEMaTHKH;

* obecmevenne chopMHEPOBAHHOCTH JIOTMYCCKOro, alrOPUTMHYECKOTO M MAaTeMaTHYecKoro
MEIIIJICHHS];

* obecrnedenne chOpPMHEPOBAHHOCTH YMEHHH NPHMEHATH MOJy4eHHBIE 3HAHUS IIPH PELICHUH
Pa3IMYHEIX 3a/a4;

e obecriedenre  CHOPMUPOBAHHOCTH IPCICTaBICHHA O  MarTeMaTHKe KakK  YacTH
00IIeYenoBeuecKol Ky IbTypEL, YHUBEPCATBHOM SI3BIKE HAyKH, TO3BOJIIONEM ONMCHIBATE M
H3y4aTh PEAJIbHBIC IIPOIIECCH] U SBICHHS.

2. OBLIAA XAPAKTEPUCTUKA YYEBHOII AUCIHUILIAHBI «MATEMATHKA»

Maremaruka sBnsercs byHmamMenTATBHOMN 0011e00pa30BaTENEHON  TUCHUIIMHEON  CO
CTONMBIIMMCS.  yCTOMYUBBIM ~ COLEPKAHMEM ©  OOLIAMH TPeOOBaHUSAMH K IIOATOTOBKE
o0yygaronuxcs.

I[Ipu ocsoennn cnemmansroctedt CIIO TeXHHYECKOTO npouis npodheccHOHANBHOTrO
o0pasoBaHHs MaTeMaTHKa u3ydaercs Oomee yriuyOneHHO, Kak npodunsHas y4eGHas
AUCLHILTIHEA, YYHTHIBAIOLIAS CTIENU(HKY OCBAHBACMOM CIIENHATHHOCTIH.

OTO BBIPAXKACTCA B COMEPIKAHUE 00y4eHHs, KOIHYECTBE YACOB, BEIIEIACMEIX Ha U3yUCHHE
OTACIBHBIX TEM IPOTPaMMEIL, TIyOHHE WX OCBOCHHS CTyAeHTaMH, o0beMe M XapakTepe
HPaKTHYECKUX 3aHATHH, BUAAX BHEAYIHUTOPHON CAMOCTOSTEIBHOMN paboTEI CTYIEHTOB.

Obmume menw wW3ydyeHHS MaTeMaTHKH TPAZUIMOHHO  PEATN3YOTCS B  YeThIpex
HallpaBIICHUAX



obimee npescraBnenne 06 unesx u METOJaX MaTeMaTHKH;
UHTEJUICKTYaIbHOE Pa3sBUTHE,
OBJIaICHAE HEOOXOMMBIME KOHKPETHBIMY 3HAHUSMI 1 YMEHHUSAMH;
BOCIIUTATEIILHOE BO3ZCHCTRIE.
Jns Texungeckoro IPOQHUIS IPodeCCHOHATEHOTO o0pasoBanus BEIGOD 1eeit CMelnaeTcs

B IparMaTU4YeCKOM HallpaBJICHUH, npeaycMaTpuBarOIIEM ycuinenue u paciapeHue IIPUKIIaZTHOTO
XapakTepa H3YyUCHHUA MaTEMAaTHUKH, IIPECUMYIIECTBEHHOMH OPHCHTAIlUK Ha AJITOPUTMUYECKHH
CTHJIb IIO3HABATEILHOM’ ACATCIIbHOCTH.

Wsyuenue maremaruku xax npoduneHOK 061meo6pasoBaTenbHON Y4eOHOH NUCHMIIHHEL

YUUTBIBAIOIIEH CIEH(DUKY OCBAHBAEMOiH CTyAcHTamu cnennanbHoct CIIO, obecnevusaemes:

BEIOOPOM DPasJIM9HEIX TIOAXOM0B K BBEJICHHIO OCHOBHBIX [TOHSTHIA;

GopmMupoBanmeM  cucTeMsI Y4IeOHBIX 3amanmii, obecreunBaromnx s dexTuBHOE

OCYIIECTBIICHHUE BEIOPAHHEIX II€JIEBBIX YCTaHOBOK;

oboramennem CIeKTpa CTHIeH y4eGHOM [edTensbHOCTH 3a cyer COTTIaCOBaHHUA C

BEAYIUMU JCATCTIBHOCTHEIME XapaKTEPHCTHKAMH BBIOPaHHOU CHIEHANBHOCTH.
IIpodunbras cocrasmsromas OTPaXXaeTcs B TPeOOBAaHUAX K MOATOTOBKE oOydJaroImuxcs B

HacCTH:

o0LIeH CHCTEMBI 3HAHUIL: COZICPIKATENbHBIC IPUMEPHI UCIOMB30BAHUS MaTeMaTHYECKUX
HIIEH U METOLOB B PO EeCCHOHATBHON ESTEIBHOCTH;
YMEHHH: pa3Nudue B ypOBHE TpeGOBaHUH K CIIOKHOCTH IPAMEHSEMBIX aITOPHTMOB,;
IIPAKTHYECKOT0 HCIIOJIB30BAHTS NPHOOPETEHHEIX 3HAHUH YMEHUH: WHIAUBUIYAIEHOTO
yu4eObHOTO  omBITa B IIOCTPOCHUH  MAaTEMaTHUYECKUX MOJICIIEH, BLIIOIHEHHUA
HCCIICI0BATENECKUX TIPOEKTOB,

Conepxanue YUEOHOH IHCUUIIIHHEBI «Matemarukay pa3paboTaHO B COOTBETCTBHH ¢

OCHOBHBIMH COACPIKATCIILHBIMH JINHUSIMHA O6Y‘I€HH$I MaTeMaTHukKe:

anzedpauueckan IUHUA, BKIIOYAIOMAS CHCTEMATH3ALMIO CBECHUH O YHCIIAX; H3ydIeHHe
HOBBIX 1 0000IeHHE paHee H3ydeHHBIX omepanuii (BO3BENEHHE B CTEIICHB, H3BIICUCHEIE
KOpHS, JiorapupmMupoBanwue, cumyc, KOCHHYC, TaHTCHC, KOTAHICHC U OBpaTHBIE K HEM);
M3YICHHE HOBBIX BHJOB YHCIOBBIX BEIDXKEHHH 1 dopmyr; coBepmeHcTBOBaHKE
IPAKTHYCCKUX  HABHIKOB M BBIYHCIIHTEIILHOLN KyIBTYpBI,  pacllIdpeHHE u
COBCPUICHCTBOBAHUE  aNre0pandeckoro — ammapara, ChOPMHPOBAHHOTO B  OCHOBHOI
IIKOJIC, M eT0 IPUMEHEHHE K PEIIEHHIO MATEMATHYCCKHX M IIPUKJIAaHBIX 337124,
meopemuxo-@ynkyuonanvhan nunus, BIUTIOHAIOIAsT CHCTEMATU3AMIO U PACIIHPEHUE
CBENICHUH O (YHKIHUSAX, COBEPIICHCTBOBAHHE TpaQuYeCKUX yMEHHi; 3HAKOMCTBO c
OCHOBHBIMH HIESMH K METOJAMH MATEMATHYECKOTO aHAIH3A B 00beMe, MO3BOIIIONEM
HCCIICNIOBATE  SNIEMEHTApHEIE (DYHKIMH M pemath TPOCTEHINHE TeOMETPHYECKHE,
(usuueckue u npyrue npUKIATHEE 3a/1auu;

JIUHUA YPAGHEHU U HepageHcms, OCHOBAHHAS Ha IIOCTPOCHHUU W HCCIENOBAHUH
MaTeMaTHYeCKUX MOJENeH, mepeceKalomascs ¢ anredpandeckoil u  TeopeTHKo-
GyHKIHOHANBHOM MHHESMH 1 BKIIFOHAIOINAsA Pa3BUTHE M COBEPIICHCTBOBAHME TEXHUKH
anrebpauvecKuxX Ipeo6pasOBaHMil s PCIICHHS ypaBHEHUH, HEPAaBEHCTB H CHCTEM;
(bopmupoBanue crocobHOCTH CTPOMTE W HCCIENOBaTh MPOCTEHINHE MaTeMaTHYECKHe
MOZXCIA TIpH DCIICHHH MNPUKTAJHBIX 3afad, 3a1a9 H3 CMEWKHBIX U CIEeNHaNbHBIX
JUCLUTIIHH;

CEOMEMPUNECKAA  AUHUA,  BKIIOYAIOIIAS HarlLIIHBIE  IIPEACTABICHHS O
IPOCTPAHCTBCHHBIX (DUIypaxX W HM3yYEeHHE HX CBOHCTB, (h)OPMHPOBaHHE W pa3BUTHe
[IPOCTPAHCTBEHHOTO BOOOPAKEHHS, Pa3BHTHE CIIOCOGOR TEOMETPHYECKUX H3MEPEHHIA,
KOOPZMHATHOTO M BEKTOPHOTO METOZOB JUIA PELICHUS MaTEeMaTHYECKUX U MPUKIAIHBIX
3ajay;

CIMOXACMUUECKAA JIUHUA, OCHOBAHHAS HA DAa3BUTHM KOMOWHATOPHEIX  yMEHHI1,
IIPEACTABICHUH O BEPOATHOCTHO-CTATHCTHYCCKHX 3aKOHOMEPHOCTAX OKPYKAIOIIET0
Mupa.



Usygenne o6meobpazosatenproit y4eOHOH mucnumumHel «MaTeMaTHKay 3aBeplraeTcs
IIO/IBEICHHEM UTOTOB B (hOpME BK3aMeHa B pamKax IIPOMEXYTOYHON aTTECTAIUH CTYAECHTOB B
fipotiecce ocoenus ocHoBHOH OITOIT CIIO ¢ momyuenunem cpenHero obmero oGpazoBaHus.

3. MECTO JUCHHUILIAHBI B CTPYKTYPE OCHOBHOM

ITPO®ECCHUOHAJILHOI OBPA3OBATEJILHOM IIPOTPAMMBI

Yuebnas mucuummna «MatemaTikay SBIsercs Y4€OHBIM IIpeaAMETOM 06S3aTeNbHOMN
npeaMeTHon obmactu «MaTeMaTuka u uapopmarukay ®I'OC cpexrero o6mero o0pa3oBanwus.
B npodeccuonansubix 06pazosaTenpabx OpTaHU3aNUsX, PEATU3YIOMUX 06pa30BaTENbHYO
IpPOTpaMMy CpeHETO 00Inero o06pa3soBaHUS B IpemenaxX OCBOCHHS OIIOIT CIIO Ha 6aze
OCHOBHOTO obmero o6pa3oBanus, ydeGHas AuUcCHMIIMHA «Marematukay wm3ydaercs B
00mmeo6pa3oBaTeIbHOM — IHKIIe y9eOHOTO  mjlaHa  OCHOBHOM IPOQECCHOHATBHOM
obpasoBatensHO nporpammer CITO Ha Gase OCHOBHOTO 00INEro 06pa3OBaHUS C TOIyUeHHEM
CpenHero o0Imero 06pa3oBaHus.

4. INTAHAPYEMBIE PE3YJIbTATHI OCBOEHUSI YYEBHOM TUCIUTLTHAHEBI

OcBoeHue COmCpXaHus y4eOHOM mucrMIUIMHEI  «MaTeMaTukay o0ecrieunBaeT
AOCTHXKCHUE CTYyACHTAMH CIEAYIONIMX Pe3yJIbTATOB:

* IUYHOCHHBIX:
~ CHOPMHUPOBAHHOCTH TPEJCTABNECHHH O MAaTeMATHKE KaK YHMBEPCAlIbHOM S3BIKE HAYKH,
CPE/CTBE MOMCIIMPOBAHHS SIBICHUH ¥ [IPOLECCOB, HACSIX U METONAX MaTEMaTHKH,

~  IIOHMM@HWE  3HAYMMOCTH  MATeMaTHKH Ul HAay4HO-TEXHHYECKOTO  IIporpecca,
chOPMUPOBAHHOCTL OTHOIIEHHS K MATEMATHKE KaK K 4acTH OOIIEYeNOBEYeCKOH KyIbTypEL
HCPE3 3HAKOMCTBO C HCTOPHEH Pa3sBUTHS MATEMATHKH, SBOIOHEH MaTEeMaTHYECKUX HIEH;

~ Pa3BHUTHC JIOTHYECKOTO MBINUICHHS, POCTPAHCTBEHHOTO BOOOPaXXEHHUSI, aIrOpPUTMHUUECKOI
KYIBTYPBL, ~ KDHTHYHOCTH  MBIILICHHS HA  ypOBHE, HeoOXomuMoM  mis  Gymymeii
IPohecCHORANBHON AeATETEHOCTH, IS IIPONOIDKEHHS 00pa3OBaHHUs H CaMOOGPA30BAHHS;

~ OBJIAJICHUC MaTEMaTHYeCKUMH 3HAHHSIMH M yMEHHSIMH, HEOOXOJIUMBIME B IIOBCEIHEBHOI
KHU3HH, JUII OCBOCHHS CME)KHBIX CCTCCTBCHHOHAYYHBIX IMCUUIUIMH M JUCHUAILIAH
IPO(ECCHOHANBHOTO IHKNIA, JUIS HONy4eHHs 00pa3oBaHHUS B 06NacTsx, He TpeOyroImHx
yIiiyONeHHOM MaTeMaTHuecKoi IIOATOTOBKH;

~ T'OTOBHOCTB M CIIOCOGHOCTS K 00Pa30BaHHIO, B TOM JHCIIE caM006pPa30BaHHUIO, HA IPOTSKEHHAH
BCCH JKU3HH; CO3HATETHFHOE OTHONICHHE K HCTIPEPRIBHOMY 00pa30BaHHIO KaK YCIOBHIO
YCIIEITHO! TIPO(ECCHOHANBHOM 1 06IIEeCTBEHHOM JEATENbHOCTH,

— TOTOBHOCTB H CIIOCOOHOCTE K CaMOCTOSTEIbHOM TBOPYECKON U OTBETCTBEHHOM NEATETHHOCTH;
— TOTOBHOCTB K KOJUIEKTUBHOM paboTe, COTPYAHHYECTBY CO CBEPCTHUKAMH B 00pa30BaTeIbHOM,
OOLIECTBEHHO — MOJE3HOI, y4e6OHO-HCCIIe I0BATEITECKOH, IPOCKTHOM M JpyrHX BHIAX
TEeSATENBHOCTH;

~ OTHOIICHHE K NPOQECCHOHANLHON NEATENBHOCTH KaK BO3MOKHOCTH YYacTHS B pEIICHUH
JIAYHBIX, OOIIECTBEHHEIX, FOCYIAPCTBEHHEIX, OOIIEHATOHANBHEIX TPOGIIEM:;

* MEMmanpeomemmuix:

~ YMCHHE CaMOCTOSTENBHO OLPENENITh LE/H AESITENbHOCTA W COCTABIISTE ILIAHEL JEATEeNIbHOCTH;
CaMOCTOATCBHO  OCYINECTBIIATh, KOHTPONHPOBATH H KOPPEKTUPOBATL  JESTENBLHOCTE,
HCIONE30BATh BCE BOSMOJKHBIE PECYPCHI IS JOCTHKEHHS ITOCTABIIEHHDIX IEICH U peaTu3aniy
IITAHOB NICATENBHOCTH; BEIOUPATH YCIICIIHEIE CTPATETHH B Pa3TUYHBIX CUTYAIIHIX;

T YMCHHC TpPONYKTHBHO OOINATBCS M B3aUMONENCTBOBATH B NIPOIIECCE  COBMECTHOM
ACSTCIIBHOCTH,  yYUTHIBATE I[O3UIHH JAPYTUX yYaCTHHKOB ACATENBHOCTH, 3} deKTHBHO
paspemarsh KOHQIUKTEL



— BIIAA€HHUE HaBBIKAMH H03HaBaT€HBHOI>'I, WSGHO-HCCHCZIOB.&TCJIBCKOI‘;I H IIPOEKTHOH
ACATEIILHOCTH, HaBBIKaMU paspenienus HpO6JICM; CII0COOHOCTH " T'OTOBHOCTH K
CaMOCTOHTeJ'IBHOMy IIOUCKY METOOB PCIICHUS HPaKTHUYECKUX 3amad, IIpUMEHEHUIO Pa3IMYHEIX
METOOOB IIO3HAaHU4,

— TIOTOBHOCTP H CIIOCOOHOCT, K CaMOCTOSTEIFHOH PIH(i)OpMaLII/IOHHO-HOBH&B&T@HLHOﬁ

~ BIIAJICHUC S3BIKOBBIMU CPENCTBAMHU: yMEHHe ACHO, JIOTHYHO M TOYHO H3JaraTh CROIO TOUKY
SPEHHUS, UCTIOIB30BATh a/IEKBATHEIE S3BIKOBEIE CPEZCTBa;

— BIA/ICHIC HABBIKAMH TIO3HABATENBHON pedieKcHy Kak OCO3HaHHS COBEPINAEMEIX IeHCTBHII U
MBICITHTEIBHBIX IPOLECCOB, HX PE3YIBTATOB H OCHOBAaHHUM, TPAHUI] CBOETO 3HAHUS U HE3HaHWUd,
HOBBIX II03HABATENBHBIX 3a/1a4 M CPEICTB UL WX JOCTHXEHHS,

— LCJICYCTPEMIIEHHOCTh B IIOMCKAX M IPHHSTHH PEIICHUH, COOOpasUTeNbHOCTD U HHTYUIIAS,
PasBUTOCTH IIPOCTPAHCTBEHHBIX IPEACTABICHUH; CIOCOOHOCT BOCIPUHAMATD Kpacoty u
TapMOHUIO MUPA;

* npeomemmuwix:

— CcOPMHEPOBAHHOCTE IIPCICTaBICHUH O MaTeMaTHKe KaK YacTH MHPOBO# KyJIbTYpEI U MecTe
MAaTeMaTHKH B COBPEMEHHOH LUBUIM3AINH, CIIOCOGAX OIHCaHUS SIBICHUN pealbHOr0 MHpa Ha
MaTEMaTHYECKOM SI3BIKE;

—  CQOPMHPOBAHHOCTE IIPCACTABICHUA O MATEMaTHYECKHX IIOHATHSIX KAk BayKHEUIIIHX
MATEMaTHICCKUX MOJEISAX, TO3BOJISIOAX OMFCHIBATE 1 U3ydaTh pasHbIC IPOLECCH] U ABICHMUS,
TOHHMaHHUE BO3MOYKHOCTH aKCHOMAaTHIEeCKOTO HOCTPOCHUS MaTEMaTHIECKHUX TEOPHIL;

~ BIAICHHE METONaMH JOKa3aTebCTB M QITOPUTMOB PEIICHUS, YMEHHUE WX TIPAMEHSTD,
[IPOBOAHUTE TOKa3aTeNbHbIC PACCYKICHHUS B XOJIe peLIeHNS 3a/1a4;

~ BJAJCHHC CTaHIAPTHBIMH IIPHEMAMHU PCIICHAS palUOHAIBHBIX W HppalHOHANBHEIX,
IIOKa3aTENIbHBIX, CTEMCHHBIX, TPUTOHOMETPUYECKUX YPaBHEHUH u HEPAaBEHCTB, HX CHCTEM;
HCIIONIb30BAHHUE T'OTOBBIX KOMIIBIOTEPHEBIX IPOrPaMM, B TOM UHCIIE JUIS ITIOHCKA IYTH PEUICHUS 1
HIUIIOCTPAlMU PEIUEHHUS YPaBHEHUH 1 HEPABEHCTB;

— cPOPMHUPOBAHHOCTH NIPCICTaBICHHH 00 OCHOBHBIX IMOHSTHSX MaTEMaTHYECKOr0 aHAIN3a M UX
CBOMCTBAX, BIIANCHHE yMEHHEM XapaKTepH30BaTh IOBelleHHEe (YHKIHH, WCHOIb30BAHYE
HOIYy9CHHBIX 3HAHWN IS OMUCAHUS W aHATH3a PEaTIbHBIX 3aBUCHMOCTEH;

— BIAJICHHC OCHOBHBIMH IOHATHSMH O IJIOCKHX U IIPOCTPAHCTBEHHBIX T'€OMETPHYECKUX
(HUrypax, uX OCHOBHBIX CBOHMCTBAX; cHOPMHPOBAHHOCTE YMCHUS pacllO3HABATE TEOMETPHYECKHUE
buryper nHa ICPTCKaAX, MOJCNIIX H B DPeabHOM MUDPE; IIPUMEHCHHE H3YYEHHBIX CBOMCTR
reoMeTpuueckux Guryp u GopMyn mna pemenus FCOMCTPHYECKUX 3alady W 3amay c
[IPAKTHYECKUM COJIEPIKAHUEM;

— ¢()OPMUPOBAHHOCTH [IPEACTaBICHUH O TIporeccax u ABJICHUSX, UMEIOUIMX BEPOSTHOCTHBIN
XapaKTep, CTaTHCTHYECKHUX SAKOHOMCPHOCTAX B DEAbHOM MHPE, OCHOBHBIX TIOHSTHSIX
SJICMEHTApHOM  Teopuu BCPOATHOCTEH; yMEHHWH HAaXOIHUTh WU OLICHUBATh BEPOSITHOCTH
HACTYIICHUS COOBITHI B IIPOCTEHIIIX NPAaKTHYECKHX CUTYaIldIX U OCHOBHEIC XapaKTePUCTUKHA
CITy4alHBIX BETHYHH.




5. COOEPXXKAHUE YYEBHOI JAACTUTIINHBI

BBEJAEHUE
Bxommo#t xontpons. Matemaruka B HAyKe, TCXHHKE, SKOHOMHKE, HH(MOPMALHOHHEIX

TCXHOIOTUAX ¥ NPaKTUYECKOH IesTelbHOCTH. Hemn u 3amaunm U3Y9CHHUS MAaTeMaTHKU Ipu
O0CBOeHMH crienuansHocTei CIIO.,

AJI'EBPAY TPUT OHOMETPHS]

Crenenn u kopan. Crenennpie $yHKnun
Kopens n-o#t cremenn ms AEHCTBUTENBHOTO YHCIIA H €ro CBOMCTBA, OyHKUHH BHIA

y = Vx, ux cBoitcTra u rpaduxu. ITpeobpazosanue BBIPAXKCHUM C KOPHIMH.
OGobmenne moHaTHS 0 mokazaTene crenend. Crenennsle GyHKIMH, WX CBOHCTBA I
rpaduKy.
Ilpaxkmuueckue 3anamusn:
- Kopess n-oif creneny us JICUCTBUTEILHOTO YHCIIaA
- ColicTBa KOpHS n-0¥ cTemeny u3 ACUCTBUTENBHOTO YHCIIA
- IIpeo6paszopanue BBIPAKEHHH,CONEPKAIIUX PATHKAIIE]
- IIpeoGpasosanue BEIpakenmuii, COZEPKAIKUX KOPHHU U CTEIIEHH
- Crenennsle Qynximm, ux cBOMCTRA 1 rpaduxu
- Kontponsnas paGora Ne 1

Hoxasarensnas dpynkuus. MokasaTe s ure YPaBHEHHS H HEPABEHCTBA
okasarensras Gynxmus, ee cBoiicTsa i rpaduk. [ToxasaTensusle ypapHeHns 1 METOIBI
X pemenns. [ lokasatensHble HepasencTpa 1 METOJIBI MX PEIECHHS.
Ilpakmuueckue 3anamusa:
- Iloxasarensnas ynkmus, ee cBOlicTRA I rpaduk
- Pemenue nokxasarensurrx YPaBHEHHH
- Pemenue mokasarensuprx HEPaBEHCTB

- Konrpomnsuas paGora Ne 2

Jlorapudmugeckas $ysxuus. Jorapudpmuyeckue YPaBHEHHS H HEPABEHCTBA

Jlorapugm. Caoiictea J0rapugmoB. OcHoBHOE JorapuMudecKoe
TOXNECTBO. JleCATUYHEICH HATYpansHbe norapumel. IlpaBuma nmedicTBuii ¢ Jorapudmamuy.
Iepexon k HoBOMY ocHOBaHHUIO.

Jlorapupmuueckas dynxnus, ee cBoiicTra u rpaduk. Jlorapudmudeckue YDaBHEHHUS H
HEPaBCHCTBA U METOMbI MX PEIICHHUS.

IIpakmuueckue 3anamusa:

- Boramcnenne norapudmon

- IIpeoGpasopanne TOTapr(GMHUYECKHX BEIpAKEHHH
- Pemenne morapudmugeckmx YpaBHEHHH

- Pemenne morapudmuuecknx HEPaBEHCTB
- Kontponsnasg paGora Ne 3

Tpuronomerpuueckue byHKIHM




HucnoBast oKpy»KHOCT. Tpuronomerpugeckas OKpy>HOCTb. [IoHaTHE CcHAHYCa, KOCHHYCa,
TaHI®HCA M KoTaHreHca. QOCHOBHOE TPHTOHOMETPHYECKOE TOXKIECTRO. Tpuronomerpuueckue
GYHKIMH YHCITIOBOTO 1 TPafyCHOro apryMeHToB. QOpPMYIIEI IPHBEICHUS.

I'padmku u croiicTra TPUTOHOMETPUIECKHUX DYHKITHIA,

Ilpakmuueckue 3anamus:

- Tpuronomerpuueckas OKPY)KHOCTB
- CHHyc, KOCHHYC, TaHTEHC U KOTAHTeHC

- Tpuronomerpuyeckue GyHKIME TUCIOBOrO I IpalyCHOrO apryMeHTOB
- llpumenenwme dopmyn npusenenms

- Iloctpoenue rpaduxos TPUTOHOMETPHIECKUX (DYHKITHT

- Konrtponsnas pa6ora Ne 4

Tpuronomerpuueckue YPaBHEHHS
Obparnble  TpuroHOMeTpHYecKHme Gysxmun.  IIpocreiimue TPUTOHOMETPHYECKHE
ypaBHeHUs. MeTobI permenus TPUTOHOMETPUYECKUX YPABHEHHIH,
Ilpaxkmuueckue 3anamus:
-  Bruucnenwve snagenmit OOPAaTHEIX TPHIOHOMETPHIECKHX byuKIuit

- Pemenwne npocreitmmx TPUTOHOMETPHYECKUX YpaBHEHUI
- Pemenne Tpuronomerpuueckux YDPaBHEHUiIt
- KonTponsras pa6ora No 5

IIpeoGpasoanus TPUTOHOMETPHYECKUXBBIPAKEHUIT
DOpMyYJEl  CIOKEHHUS. DopMynEI  IBOHHOTO yriIa. QOpMyIEl  IIOIOBHHHOTO  yIIa.
IIpeo6pasoBanue cymmer TPUTOHOMETPHYECKUX (YHKIWH B IIPOU3BENCHHE W IIPOU3BENICHUS B
cymmy.IIpeobpaszoBanue TPUTOHOMETPUIECKUX BRIPAXKEHHU.
Ilpakmuueckue 3anamusn:
- IIpeobpazoranme TPUTOHOMETPHUYECKUX BRIPAKEHUEH
- Konrpomnsnas pa6ota Ne 6

YpaBHeHnus u HepaBeHcTBa. CHCTEMBI YPaBHEHUH U HEPABEHCTB

PaBHoCHIBHOCTE ypaBHEHwWi. Permenme PAaBHOCUIIBHEIX ypaBHeHHH. OOIime MeToms!
PCIICHUA  ypaBHEHMH (DasNOXEHME Ha MHOXKHTENH, BBCIICHHE HOBHIX HEW3BECTHBIX,
TIONCTaHOBKA, TIpauyeckuil MeTox). Panuonansuste, wupparuonansHee, IIOKa3aTebHEIE,
JIOTapu(pMUIECKHE, TPHTOHOMETPHUECKHE YPABHCHHS, YPABHEHHSA C MOAYJIEM. PaBHOCHIBHOCTE
CHCTEM ypaBHEHMUIA,

PaBHOCHIBHOCTE HepaBencTB. Permenwme HEPaBCHCTB C OJHOM HEHW3BECTHOM H CHCTEM
HEPaBEHCTB. OcHoBHEIE METOJTBI HX peIneHus. Meton HHTEPBAJIOB.
PaunoHanLHLIe,praun0HaJILHLIe,H0Ka3aTeJILHLIe, JorapuMHUUIECKHe,
TpuroHOMETprIeCKHeHepaBeHCTBa. HepaBencTra ¢ MOZyJeM.

Ilpakmuueckue 3anamus:

- O6mue MeToms! penrens YDPaBHEHHIt

- Pemenne mepaBeHCTE ¢ 01HON HeM3BeCTHOMN 1 cHCTEM HEPaBEHCTB
- Pemenue uppanuonansuex HepasercTRE HEPaBEHCTB C MOJYJIEM
- Pemmenne cucrem ypasuenwuit

HAYAJIA MATEMATHYECKOT'O AHAJIN3A

IIpousBognas
HHCIIOBEIE  TIOCIENOBATEILHOCTH. Ipenen wumcmoso#t mocnenosatensrOCTH. IIpenen
GyHaKIIHY.




Ilponssonmas,ce reomerpuueckuii u (H3MYECKHHACMEICT. VpaBHEHHE KacaTelbHON K

rpaduxy GbyHkiuu. Beruncienne MMPOU3BOHEIX.

IlpumeHenne mpom3BomHONW s UCCIICIOBaHUS (QYHKIHH HAa MOHOTOHHOCTE K

OKCTpEMyMBL. IprMeHeHHe IPOU3BOHON ISl OTHICKAHHS HAHGOITBIIIX ¥ HAUMEHBIINX 3HAYEHUH
BenumH. IToctpoenue rpadukos byrxmmit ¢ momombio IIPOU3BOTHOM.

IIpakmuueckue 3anamus:

Berancienne npenenos uncosx [IOCIIEI0BATENBHOCTEH U (QYHKI[HIH

Brraucnenue mpomsBoaubx

I'eomeTpuueckuil u ¢usmyeckuit cMBICT TMPOM3BOAHON. YpaBHEHHE KacaTelbHOH K
rpa@uky QyHKIHH

Ilpumenenre mpomsBomHOM s UccienoBanus (QYHKIMM HAa MOHOTOHHOCTD U
9KCTPEMYMBEI

IIpuMenenre IPOM3BOTHON MU OTHICKAHUS HauGONBIINX M HAMMEHBINNX 3HAYCHHH
BEIIMYUH

Kontponsras paGora Ne 7

IlepBooGpasnast u mHTErpa
lTonatue u npasuna otsickanus nepBoobpasHoit. IToHsITHE HeompeaeIeHHOro UHTErpaa.

OmnpezieeHHBL UHTErPAI U €ro CBOMCTEA. ®opmyna Helotona-Jle#tbuumna. Ousmaeckuii cMbicT
OIPEACICHHOro uHTerpana. Ilpocreiimme MeTonbI BEYHCTIEHMS OIIPEJIENICHHEIX HHTETPAIIOB

IIpakmuueckue 3anamus:
Haxoxnenne nepsoo6pasusix

Borancnenve onpenenenunx HHTETPAJIOB
[Ipunoxenus onpeeneHHOro HHTETpaa
Htorosas xoHTponsHas paboTa 3a 1 ceMecTp

SJIEMEHTBI KOMBUHATOPUKH, TEOPHSI BEPOSTHOCTEHN U
MATEMATHYECKOMN CTATUCTHKHA

JJ1eMeHThI KOMOHHATOPHKH
OCHOBHBIE ITOHSATHS KOMOMHATOPHKH. 3alaud Ha NONACYET WHCia pasMeleHuiA,

IIEPECTAHOBOK, COYeTaHWH. Pemenue 3amauy Ha nepebop BapmanToB. DoOpMyra 6GmHOMA
Herorona. CBolicTBa 6HHOMUATHHBIX Koo punuentos. Tpeyromsunk [Tackams

JJIEMEHTHI TEOPHH BePOSITHOCTeil
CobsbITre, BEPOSTHOCTE COBBITHS, CIOKCHHE H YMHOXEHHE BEPOSTHOCTEH. [loHSATHE O

HC3aBUCHMOCTH COOBITHH. JIWCKpeTHas ciydaiinas BCTMYMHA, 3aKOH €€ pacCIpeneIcHus..
YHCIIOBbIE XAPAKTEPHCTHKY IHCKPETHOM CIyqadiHO# BenuumHBL [TOHATHE 0 3aKOHE GOBIIHX

JHUCECII.

Hpakmuqecmte 3anamun.
HpOCTCﬁLHHS BECPOATHOCTHEIEC 3a/1aUl

Cityuaiisbre COGBITHS U HX BEPOSTHOCTH

JJIEMEHTBI MATEMATHYECKOH CTATHCTHKH
IIpencrasnenue nannex (TabuumeL, AuarpamMmel, Tpadukn). ['enepanbHas COBOKYITHOCTb,

BRIOOPKA, cpemHee apudMeTHueckoe, Memmana. I[lomHsTHE 0 3aJaYax MaTeMaTHYECKOM
CTaTUCTHKH.

CTEPEOMETPHS]

IMapannensnocTs 1 IEPIEHIUKYISAPHOCTE NPSAMBIX H ILT0CKOCTeH
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AKCHOMBI CTEPEOMETPHY W CIIE/ICTBHS W3 HIX. IapannensHOCTE MpAMEIX, mpsMoit m
IJIOCKOCTH. Bsaumuoe pacmomoxeuwme IPAMBIX B IIPOCTPAHCTBE, YIOJN MEXIy IPSIMBIMA.
[TapamensHOCTS mIIOCKOCTEIE,

Terpaspp w mapamnenenumen, llepnennukymsspHOCT:  IpsMOM M IIOCKOCTH.
Ilepnenmukynsap um HakIOHHAS. Teopema o Tpex nepnenmukynapax (TTID). Vron mexmy
IPSIMOMH  IJIOCKOCTHIO. JIByrpanHbLi  yrom. [TepnennukynapaOCTH ABYX  IUIOCKOCTE.
IIpsamoyronsHEIi napamteenumey,

Ilpakmuueckue 3anamus:

- Pemenwe 3amay mo Teme «IlapamrensHocTs U NEPICHIUKYISIPHOCTh IMPSIMBIX WU

ITOCKOCTEE Y

- Terpasnp u mapannenennmesn
- KonTponsras pa6ora No 8

MHuororpanuukn

Housitre MEOrOrpannuka. Bepumasr, pebpa, rpanu MHOTOrpaHHUKa. PasBepTxa.
Ipu3sma. IIpsivast 1 HakIOHHAS npu3ma. Ipasunbaas npusma. [apannenenumey, Ky®6.
Iupamuna. ITpapuneras nupamuma. Vcedennas nupamuga. Terpasap. Ceuenus ky6a,
TIPU3MBI ¥ TAPAMHAEL.
IIpaBunbHBIE MHOTOIpaHHUKH (Terpasap, Ky6, okTasap, moxekasap, HKOCasIp).
IlIpakmuueckue 3anamus:

- Pemenne 3amau no Teme «ITpmamay

- Pemenue 3amaq mo teme «ITupamumay
- Kontpomnsuas pa6ora Ne 9

BexTope1 B mpocrpancrse. Meron KOOPJIWHAT B IIPOCTPAHCTBE

IMonarue BexTOpa B IpocTpancTBe. Moxyns Bektopa. PaBerncTso BEKTOPOB. [le#cTBug
HaJl BCKTOpaMH. YTOI MEXAY IByMS BEKTOpaMH. [IpoeKIus BekTOpa Ha OCb. Kommnanapusre
BEKTODEL.

IIpsmoyromnsHast (nexaprosa) cucTema KOOpIMHAT B IpocTpaHcTBe. KoopaunraTs! Toukn
u BekTopa. IIpocreiimue 3amaun B KOOpJWHATAX.

Ilpakmuyeckue 3anamus:

- Pemenwe 3anau no teme «Jleitctus HaJl BEKTOpaMm»

- Pemenwne 3anau mo teme «IIpocreiimme 3amaun 5 KOOpAMHATAX )
- Konrponsuas pa6ota Nel0

Tena Bpamenns
HMunmuanp. Komyc. Ycewennnrit KoHyc. OCHOBaHMe, BEICOT2, GOKOBAs TIOBEPXHOCTb,
obpasyromas, passepTka. OceBble CEUCHHS I CCYCHHS, apAIICIHHEIE OCHOBAHHIO.

Cdepa u map, ux cevenns. Kacarembaas mIockocTs K cepe.

Ilpaxkmuueckue 3anamus:
- Pemenue 3amau mo Teme «unmuHEAp U KOHYCH
- Pemenue 3anay mo Teme «Coepa u map»
- KonTponsnas pa6ora Ne 11

O0BEMBI Te
Ilonsatne o6BEMA. @opmynel obbema Kyba, IPAMOYTONIBHOTO  Hapaiielienune a,
IPHU3MBL, LHIMHIPA, MUPaMUABL, KOHyca. DopMyisl IVIOWANY  MOBEPXHOCTEH IMIMHIApPa H
KoHyca. Dopmyer o6beMa mapa u miomam cdepsi.
Ilpakmuyeckue 3anamus:
- Pemenne 3anau na BerumCIEHHE 06BEMOB TeN

- Pemenwe 3anaq Ha BeMumcIeHTE 06BEMOB TEN
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- Kontponsnas pa6ora Ne 12

6. TEMATUYECKOE IVIAHUPOBAHUE

Ilpn  peammsanmm  comepxanus obmeobpasoBaTensHOl  yueGHOM JHCIUIITAHEL
«Marematuka» B npemenax ocsoenus OITOII CITO Ha 6a3e OCHOBHOro 06IIErO o0pa3oBanus c
Tolyaennem cpennero obmero obpasosamus (IIIIKPC, IITICC3) obbem ob6paszosaTensroi
Harpysku coctasiiger 230 gwaca. U3 mux:

Bun 3ausirmii Bceero 3a rog 1 cemectp 2 cemecTp

y4yeOHas HarpysKka
odyyaromuxcs Bo

B3aHMO/IeifiCTBUH ¢
HnpenoaaBaTesiemM

2304 136 9 824

TEOPETHIECKOE

94 g 42 g 524
o0yuenue

NMpaKTHYECCKHeEe
SaHATHSHA

1324 98 u 34y

TemaTudeckuii miag

F KommuecTo
AynMTopHBIE 3aHATHS. Copep:xanne o0yqenus
4acoB

Bsenenue B nucuunmmay 2
Anredpa i TPHTOHOMETpHsI 102
Havana marematuueckoro anammsa 32
DIIeMEHTEL KOMOUHATOPHKHU, TEOPHE BEPOSTHOCTEH 1 MaTeMaTH9ecKoi 14
CTaTUCTHKH

Crepeomerpus 68
UTOr'0 | 218

BHeay;mTopHaﬂ CaMoOCTOATE/IbHASA paﬁoTa

Brmonnenwe momamuenx 3amanmii: H3Y9CHHE TEOPETHUYECKOTO MarepHala B
COOTBETCTBUM C JUNAKTHYCCKAMH €IMHUIAME TeMHI (paboTa ¢ KOHCIIEKTaMH,
y4eOHOH mmTeparypoit), pemenue YIPaKHEHHH, 3a11a4, OTBETH HA BOIPOCHI
(YCTHO MM HIHCEMEHHO).

Cospanme Tabnuim: cBoiCTB H rpaKOB OCHOBHBIX SIIEMCHTAPHBIX (QYHKIHIH,
CTCIEHEH, 3HayeHuit TPHTOHOMCTPUYECKUX ~ (QYHKIMH, [POH3BONHBIX,
IEPBOOOPA3HEIX. 12
3anonHenue GI0KHOTOB OCHOBHBIMU (bopmynamu, rpadukamu, cBOMCTBAML.
HUsrorosnenne Monerneit CTEPEOMETPUUCCKHX TEJ.

Ilouck matepuana u noAroToBKa cOOBIIEHHIE 11O 3a/IaHHBIM TEMaM.
IlonroroBka © mpoBemeHHE BHEKIACCHBIX MEPONIPHUATHNA: ONUMIIHANLI IO
MATCMaTHKE, BUKTOPHHEI 110 MATEMATHKE,CO3JaHAE CTCHIA3€T 110 MATEMATHKE,
Y4dacTue B AMCTAHIIHOHHEIX KOHKYpCax ¥ OMMITHATaX [I0 MATEMATHKE.

IIpomesicymounan ammecmayus | , 1_2
B dopme sx3amena (2 cemecmp) 6
Koncynemayuu 6

BCET'O
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XapaKTepHCTHKA 0CHOBHBIX BHIOB Y1e0HOI AeTeIbHOCTH CTY{eHTOR

Conepxanue XapaKTepHCTHKA 0CHOBHBIX BHAOB y4€0Hoii fesiTeIbHOCTH CT}’LWHTO?’
O0y4yenns (na ypoBHe yueOHBIX ACHCTBHIA)
BBEJIEHUE

BXO)IHOﬁ KOHTPOJIb. O3HaKOMHCHI/Ie C POJEBIO MaTeMaTﬁKH B Hayke,
TCXHHUKE, SKOHOMUKE, I/IH(I)OpMaHI/IOHHBIX TEXHOJIOTUAX U NPaKTUYECKOH

Beenenue B JEATETIHHOCTH.
JMUCIUTUTHHY OsHakoMIeHHE ¢ UETIMH W 3amadamu H3YYCHHUS] MAaTeMaTHKH IIpH
ocsoenuy npodeccuit CIIO u cnenmansaocTeit CIIO
AJI'EBPA I TPUTOHOMETPUS

O3nakomiieHue ¢ moHSTHEM KODHSI #-W CTEIECHH W3 AeHCTBHUTEILHOTO
9HCIIa, CBOMCTBAMH PATUKAJIOB U IPABHIAMH CpaBHEHHUs KOPHEH.
DOpMyITHPOBAHKE OIPEJIEITICHHS KOPHS ¥ CBOMCTB KOopHel. Bemucienne
H CpaBHCHUE KOPHEH, BBIIOJIHEHHE IPUKUIKH 3HAYCHHS KODHS.
IIpeobpa3oBanue YHCIOBEIX U OYKBEHHBIX BBIpaKECHMA, cozepKaImux
paguKabL.

Bemonuenue pacuetor 1o Gopmynam, comepxarmim PaauKaeI,
OCYIIECCTRIISAS HEOOXOAUMEIE IIOJICTAHOBKY 1 mpeobpa3zoBanus.
Omnpenenenne paBHOCUITBHOCTH BEIDAXCHHWH C paiWKajiaMHu. Pemrenue
HppallMOHANILHBIX YPaBHEHUIA.

O3HaKOMJICHHE C IOHATHEM CTEIEHH C JEUCTBUTENHHBIM [IOKA3aTEIIEM.,
Haxoxnenne 3Hagenwmit CTCIICHH, MCHOIB3Ysd [PH HEOOXOIHUMOCTH
HHCTPYMEHTAJIbHEIE CPE/ICTBA.

3anuCHIBAHUE KOPHS K- CTeleHH B BHJE CTCNEHH C JpOOHBIM
[IOKa3aTesieM B Hao0OpoT.

DOpMyNHPOBaHHWE CBOMCTB  CTEIEHE . Brruncnenne cremeneit ¢
PallMOHATIEHBIM  NOKA3aTENeM, BBIOIONHCHWE IPUKHUIKA — 3HAYCHHS
CTEIICHHU, CPaBHEHHE CTEICHEL.

IIpeobpaszoBanre 9HCIOBBIX H OYKBEHHBIX BBEIPaKEHHIA, COZIepXKAaIITHX
CTCIICHH, IIPUMEHSIS CBOMCTRA.

ITocTpoerne rpaduKoB CTEmEHHBIX ¢ynknuit. Vcnonssoanue cBoicTn
(yHKUMI IS cpaBHEHNS 3HAYEHMH CTeneHelH i KOpHEI.

Crenenu u KopaH.
Crenennsie GpyHKIHn

OzHakoMieHRE C IOHATHEM OJOKCIOHEHTHI. HOCTpOBHI/Ie I“pa(l)HKOB

Iloxasarenpras N N
F— NIOKa3aTeNIbHEIX (OYHKITHIA, OIMCAHHE HX CBOMCTB.
-yH Wcnonb3oBanme  cBOitCTE byHKUME s CPaBHEHHSA 3HAYECHUI
IToxazaTenpHLBIE .
TIOKa3aTeIBHBIX BBIPAKECHUH.
YPaBHEHHS U "
Pemenue mnokazaTenpHbIX YPaBHEHHH H HEPABEHCTB IO M3BECTHBIM
HEpPaBEeHCTBA

JITOPUTMAM.

O3HakoMIleHWE ¢ ITOHSTHEM norapupma. DopMyIHpOBaHHE CBOHCTB
norapu¢moB. IIpUMeHeHHE OIpeNeNeHAs ¥ CBONHCTR Jorapudma s
Jlorapudmudeckas | Berumcienus  smavenmit NOTapu(PMUYECKHX  BHIPAXKCHHH, I

GbyHKIIHS. IpeoOpa3soBaHMs BEIPAKESHMUA, COZEpKAIUX JTOTapH(DMEL
Jlorapumugeckue IMocTpoenne rpaduxos NorapuMuIecKix (OYHKIUH, OMHCAHHE MX
YPaBHEHHUS U CBOWCTB.
HEPaBEHCTBA HWcnoms3oBanne  cBoificTB GyEKmUE s cpaBHeHEMS — 3HAueHWH

TOrapru()MIYECKUX BEIPAKESHHUI.
Perenne norapudmudecknx ypasuenuit u HEPABEHCTB II0 H3BECTHBHIM
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AITOPHUTMaM.

Tpuronomerprudeckue
GyHKIMH

M3zy4enue panuanrOro MeTosa H3MEpEHHS YIIIOB BPALICHHS U HX CBA3H C
rpajycHol Mepoi. M3o0paxeHHe yrioB BpamieHHs Ha OKPY)KHOCTH,
COOTHECCHHC BEJIMYUHEI YITa C €ro pacnonokeHueM. PopMyIupoBaHye
OILPENICNIEHUH TPUTOHOMETPHYECKHX (YHKLMHE IS YIJIOB IOBOpOTa H
OCTPBIX YITIOB IIPSMOYIOIBHOTO TPEYTOABHHKA H OOBSICHEHHE HX
B3aHMOCBSI3H.

IIpuMeHeHHE  OCHOBHBIX ~ TPUTOHOMETPHUECKHX  TOXAECTB IS
BBITHCJICHUS 3HAYCHWH TPUTOHOMETPHYECKUX (GYHKIUH 110 OXHON W3
HUX.

O3sHaKoMJICHHE CO CBONCTBAMH CHMMETPHH TOYEK HA €IHHHUUHON
OKPY’XKHOCTH ¥ IIPUMEHEHHE X JUIsl BEIBOIa (OPMYII IPUBEICHHUS
OsHaKoMJICHHE C TIOHSATHEM HETPEPHIBHON MEPHOLUYECKOi byHKIHH,
(bOpMyIIHpOBAaHHE CBOWCTB CHHyca W KOCHHYyCa, IIOCTPOCHHE HX
rpaduKoB.

O3HakoMIIEHHE ¢ IOHATHEM TapMOHHYECKHX KOJeGaHuil u IIpUMepaMu
FapMOHHYECKHX KONEOaHWH I ONHCAHHS IPOIECCOB B (DH3UKE W
Jpyrux oOmacTsaX 3HaHHUI.

OsHakoMIleHHE C TIOHATHEM pa3pbIBHOH MEPHOMMYECKOM (YHKIHH,
(opMynupoBaHHe CBOMCTB TaHIeHCAa M KOTAHTEHCA, IIOCTPOCHUE HX
rpaduKoB.

Ilpumenenne  cBoiicTB  QyHKUME M CpaBHeHHS — 3HAYCHHH
TPUTOHOMETPHYECKUX (DYHKIIHH.

Brimnosnenue npeobpasosanuii rpaduKos.

Tpuronomerpuueckue
YPaBHEHUS

Pemenue mo dopmynam u TPUTOHOMETPHYECKOMY KPYTy MPOCTEHIIUX
TPUTOHOMETPHUYECKUX YPaBHEHHH.

IIpuMeHenne OOIMEX METONOB pENIEHHS ypaBHEHHIA (mpuBeneHue K
TMHEHHOMY, KBaJpaTHOMY, METOJ Pa3JIOKEHHs HA MHOKUTENH, 3aMEHEI
TNIEPEMEHHO) IIPH PENIEHNH TPUTOHOMETPHUIECKHX YPABHEHHIA.

YMenue OTM€YaTh Ha Kpyre pelIeHus IIPOCTEUIMUX
TPUTOHOMETPHYECKUX HEPABEHCTB.

O3HakoMIIeHHE C IIOHSTHEM 0GPaTHEIX TPUTOHOMETPHIECKUX (DYHKITHIA.
Wsyyenue ompenenenuii apkcunyca, apKKOCHHYyCa, apKTaHTeHca Yucia,
GopmymmpoBaHHe uX, H306paKECHHE HA eIHHHYHON OKPY’KHOCTH,
IPUMEHEHHE IIPH PEIICHUH YpaBHEHHHI

Ilpumenenne cBOUCTB (GyHKIWE 1A pelneHus TPUTOHOMETPUUECKUX
YPaBHEHUH.

Iloctpoenne rpadukoB 0GpaTHBIX TPUrOHOMETPUUYECKHAX GyHKIHH U
OIpeJICNICHUE 110 rpadUKaM UX CBOMCTB.

[IpeobpazoBanue
TPUTOHOMETPHYECKHUX
BBIP@XEHUH

V3ygenne OCHOBHBIX (DOPMYI TPHUIOHOMETPHH: (DOPMYIIBI CIOKEHHS,
YIBOCHHS, NPe0OpPa30BaHKMA CYMMEl TPHTOHOMETPHYECKHX (DYHKIMH B
IPOU3BCACHHE W TPOU3BENCHHA B CYyMMY K [PHMEHEHHE IIPH
BBIMHUC/ICHAM  3HAYCHWS  TPHIOHOMETPHYECKOTO  BBIDAXKECHHS  H
YIPOIIEHHUS €r0.

VYpaBHEeHUS 1
HEpaBEeHCTBA.
Cucrems! ypaBHeHuUiH
1 HEPABEHCTB

O3HakoMIIeHHE C IPOCTEMITMMY CBENEHHAME O KOPHSX Are0pandecKnx
YPaBHEHUH, TOHATHAMY UCCIIEOBAHMS YPABHEHHH U CHCTEM yPaBHEHHIL.
V3yqeHue TeopuH paBHOCHIBHOCTH YPABHEHHH M €€ [pUMEHEHWS.
TloBTOpeHue 3amucy pelleHHs CTAaHAAPTHBIX YPaBHEHHI, IPHEMOB
npeoOpasoBaHus ypaBHEHMH IS CBELICHAS K CTAHIAPTHOMY yPABHEHHTO.
Pemenve paruoHaNBHBIX, HPPALHOHANBHBIX, MOKA3aTEIBHBIX U
TPATOHOMETPUUYECKUAX YPABHEHHUN U CHCTEM.

Ucnonb3opanue CBOMCTE W rpaduKoB OYHKIMH Ui peleHus
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ypaBHeHHH. [I0BTOpeHHE OCHOBHBIX MPHEMOB PELIEHHS CHCTEM.
Peinenne ypaBHenunii ¢ mpuMeHeHHeM Bcex IIPUEMOB (pa3joKeHHUs Ha
MHOMHTEIM, — BBEACHHA  HOBBIX  HEH3BECTHBIX,  IIOJICTAHOBKH,
rpaguIecKoro MeToa).

Pemenue cucrem ypasnenuit ¢ npumenenuem Pa3IUYHBIX CITOCOOOB.
OsHakomienme ¢ oOMMMHE Bompocamu PEIICHH HEpPaBEeHCTB U
UCIIONb30BaHAE  CBOMCTB ®  rpadukoB (yHKmmit TnpH  pemreHuw
HEPAaBEHCTB.

Pemienye HepaBeHCTB U CHCTEM HEPABEHCTE ¢ IPUMEHEHHEM Pa3IHYHBIX
crroco0oB.

lIpuMeHenne MaTeMaTHYeCKHX METOHOB IS PEIICHHS CONEPIKATEBHBIX
3a/iad U3 pasIuIHBIX 00J1acTell HAYKH M MPAKTHKH. Hutepnperuposanue
PE3YILTATOB C YUETOM PEAJIBHEIX OTPaHUYEHHIH.

HAYAJIA MATEMATUYECKOI'O AHAJTU3A

O3HakoMIICHHE C OHATHEM YHUCIOBOH IIOCIIEIOBATENIBHOCTH, CIIOCOOaMHu
€€ 3a/1aHus, BEIYUCIICHUSIMHE €€ YICHOB.

OsHakoMIIeHHE ¢ IOHATHEM TIpeJielIa YACIOBOM TTOCIIEOBATEILHOCTH.
O3HakOMJIEHHE C BEIYUCIEHHEM CYMMbI GECKOHETHOTO UHCIOBOIO psana
Ha  NPHUMEPE  BBMUMCICHHS CyMMBI OECKOHEYHO  yOBIBArOIei
TEOMETPUIECKOH ITPOrPECCHH.

Pemenne 3amas Ha mnpuMeHeHue GopMyIEI CYyMMBI GECKOHEUHO
YOBIBaIOIIEH TeOMETPHYECKOH ITPOrPecCUH.

O3HaKOMIIEHHE C IOHSITHEM POU3BOIHOM.

Usyuenue m opMynmpopanme ee MeXaHHUECKOrO W T€OMETPHYECKOTO
CMBICJIa, M3y4CHHC AIrOPUTMa BBIMUCICHHS TPOM3BOIHON Ha MpHMepe
BBMHCIICHUS MIHOBEHHOH CKODOCTH H  YINIOBOrO Ko3(bduIHenTa
KacaTelnbHOM.

IIpomsBonnas Cocrasnenue ypaBHEHHS KacaTelbHOM B 0GIIEM BHIIE.
Ycpoenne mpaBun auddepeHnEpOBaHAS, TabIHIED IIPOU3BOIHEIX
SIIECMEHTapHBIX (QYHKUWH, IpUMEHEHWe s TG hepeHITHpOBaHHS
(GYHKIHIA, CoCTaBIeHUS YPaBHEHHUS KacaTeIbHOM.
Wsyuenne TeopeM O CBSI3W CBOMCTB QYyBHKIME ¥ TPOM3BOIHOI,
bopMynupoBKa HX.
IIpoBezieHre ¢ MOMOIIBIO MPOM3BOXHON HCCIENOBAHAS GbyHKIHH,
3aJaHHOX HOPMYJIOii.
YCTaHOBNEHUE CBSI3H CBOWCTB (BYHKIHMH | MPOU3BOJHOW 10 HX
rpadukam.
Ilpumenenue npousBomHOM mms pemenms 3amay  Ha HaXO0XJICHHE
HauOONBINEr0, HAWMEHBINETO  3HAYEHHS W  Ha HaX0XJICHUE
dKCcTpeMyMa.llocTpoenne rpadukos GyHKIHE ¢ IOMOIIHIO IIPOU3BOTHOM
O3HakOMIIEHHE C IOHATHEM HHTETPANA U IIEPBOOGPA3HOIL.
V3y4denne IpaBuIIa BEIYUCIEHNS TEPBOOOPA3HOMN 1 TEOPEMBI
Herorona—1Jleli6Humna.

ITepBoobpasuas Pemenne 3amay Ha cBa3B IepBOOOpasHOE ¥ ee IPOM3BOIHOM,

U WHTETpa BBIYHCTIEHHE NIEPBOOOPasHON 1T NaHHOH QyHKIHH.

Pemenne 3alad  Ha IIPHMEHEHHE HHTET pala i1 BBEIUHCICHUS
(bI/ISI/I‘:IeCKI/IX BCJIMYMH U MJIOINAIEH.

OJIEMEHTBI KOMBUHATOPUKH, TEOPUY BEPOSITHOCTEI ! MATEMATHUYECKO

CTATUCTHUKM
OneMeHThI V3yucHue mpaBuia KOMOWHATOPWKH M IIpHMEHEHHE IIPA pEIICHUN
KOMOMHATODMKM | KOMOHHATOPHEIX 34744,
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Pemenne xom6umaTOpHBIX 337139 METONOM mepebopa ¥ 10 mpaBuiIy
YMHOXEHHS,

OsHakoMiieHWE ¢  [OHSTHAMH KOMOUHATOPHKH:  pa3sMeIleHHsIMH,
COYCTAHUAMH, TICPECTAHOBKAMH B (GOPMYIIAMH TS MX BEITHCIICHUS.
OGbsacHeHHe W HpuMeHeHue dopmyn mig BeMMCIEHMS pasMeleHni,
IIEPECTAHOBOK U COUCTAHMI IIPH peIeHny 3a1ad.

Osunakomnenwe ¢ 6uHOMOM HBIOTOHA 1 TpeyroisHukoM Ilackas.
Pemenne npakTiueckux samau ¢ memomb3oBammeM TIOHATHH U TpaBHI
KOMOUHATOPHKH.

OJIEMEHTHI TEOPUH

Wsyuenne xmaccmueckoro ONPENCICHUSI  BEPOSTHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMbI O CyMME U TIPOH3BEICHHY BEPOSTHOCTEN,

BEPOSTHOCTEH PaccmoTperne npuMepoB BeMmcmeHHS BEposATHOCTEH. Permenne 3amau
Ha BRIMHUCIICHUE BEPOSTHOCTEH COOBITHI.
OsHakomieHHe ¢ TpexcTaBieHHeM YHUCIOBBIX JAHHBIX H WX
OeMeHTEI
. | XapaKTepUCTHKAMH.
MaTeMaTHYECKON
Pemenwe mnpaktmueckmx 3amay Ha 00paboTKy YHCIOBBIX NAHHEIX,
CTATUCTUKH

BBIYHUCJICHHUE HX XapPaKTCPHUCTHUK.

CTEPEOMETPH

[TapamiensHocTh 1
NePICHIUKYIIPHOCTE
IIPSIMBIX H
IUIOCKOCTEH

DopMyTHPOBKA M TIPHBENCHHE MOKA3ATC/ILOTE NIPU3HAKOB B3aUMHOIO
PAacIIONIOKCHUS MPSMBIX M IIOCKOCTeH. Pacrosnasanue Ha YepTexkax u
MOZNCIIAX  PasMHYHBIX CIIyYaeB B3aHMHOTO DPACIOIOKEHHUS OPSMBIX H
TUIOCKOCTEH, apryMEHTHPOBAHUE CBOMX Cyxnenuii. DQopMyIHpoBaHUE
OIIPEEIIEHHH, IIPU3HAKOB u CBOWCTB apaaienbHBIX H
HICPICHAUKYIISAPHBIX INIOCKOCTEH, ABYTPAaHHBIX U JIMHEHHBIX YTJIOB.
Brmonnerne moctpoermit YLIIOB MEXKAY NpPAMBIMH, NpIMOH u
TITIOCKOCTBIO, MEX Y IIIOCKOCTSMH IO OIHCAHMIO H PACIIO3HABAHMIE HX
Ha MOZJESX.

IlpuMeHeEHe NPU3HAKOB W CROMCTB PacIONOKEHU MpPSIMBIX WU
IIJIOCKOCTEH IIPH PEIIeHUH 3a]ay.

Wzobpaxenne Ha pucyHKax wu KOHCTpYUPOBaHHE Ha MOZIENSX
TICPIICHINKYIIAPOB W HAKIOHHBIX K INIOCKOCTH, IPSIMBIX, ITapajuIeTbHEIX
IIOCKOCTEH, YITIOB MEXIY NpPSMOM ¥ IIOCKOCTBIO K obocHOBaHuE
IIOCTPOCHHS.

Perrenve 3anaq na Beramcienne FCOMETPUYCCKUX BenuuuH. OnuchBanue
PACCTOAHMS OT TOYKH [0 IJIOCKOCTH, OT MPSAMOI 10 IIJIOCKOCTH, MEXITY
IJIOCKOCTAMH,  MEXKIY  CKPEIIHUBAIOIIAMHUCS IPSIMBIMH,  MEXIY
IIPOU3BONBHBIMU (DUTYpaMH B IIPOCTPAHCTBE.

DOopMyYTHUPOBAHKE U JOKA3HIBAHHE OCHOBHBIX TEOPEM O PACCTOSTHHIX.
Wzobpaxenne wa ueprexax u MOJZICIIAX PacCTOAHUA H OOOCHOBaHHE
CBOMX cCyxneHud. OmpeneneHHe ¥ BBEIUUCIICHHE pacCTosHuil B
npoctpancTse. IlpumeneHwe (opMmyn u TEOPEM TUIAHUMETPHH IS
peIIeHus 3a1ay.

IIpuMeneHre TeoprH ISt 060CHOBAHMUS IIOCTPOCHMH U BEIYUCIICHU,
APryMEHTHPOBAaHHE CBOHX CyXIOCHUH O B3aUMHOM pPAaCIONOKEHHH
IPOCTPAaHCTBEHHEIX (QHUTYD.

MHororpanaukm

Ommcanue w XapakTepHCTHKA pasiUdHBIX BUJIOB MHOTOTPaHHHUKOB,
IIEPEYHCIICHUE UX 3IIEMEHTOB U CBOMCTB.

M300paxeHne MHOTOTDAHHHKOB M  BBIIOJHEHEE IOCTPOSHHSI Ha
U300paXXEHUAX i MOLENSX MHOTOIPAHHHKOB,

BbruucieHne nWHEHHBIX 571EMEHTOB 1 YIJIOB B IIPOCTPaHCTBEHHBIX
KOH(UIypaIHsIX, apryMEeHTHPOBAHHE CBOUX CYXICHHUH.
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XapaKTepHCcTHKa u n3obpakeHue CEUeHHH, pa3BepTKH
MHOTOTPaHHHKOB,BEIYMCIICHHE IIJIOINAIeH IOBEPXHOCTEH.

Hoctpoenue mpocTedmux cedeHuit KyGa, IpU3MBL HNHAPaMUIBL
IIpumMenenre GaKkToB U CBENCHNH U3 MIAHEMETPHHL.

OsHakomieHMEe ¢ BHIAMH  CHMMeETpHil B IIPOCTPAHCTBE,
GopmynupoBaHue  ompemeneHME M CBOMCTS. XapaKkTepucTHKa
CMMMETPHH TEJI BPALIEHUS ¥ MHOTOTPAHHHKOB.

IIpriMenenye CBOMCTB CHMMETPHE IIPH PEIEHHH 3a/1a4.

Wcnonbsosanne TIpHOOpPETEHHBIX 3HAHMHM IS  HCCICHOBAHUS W
MOJIEIUPOBAHUS HECIOXKHBIX 3a/1a4.

N306paxkeHre OCHOBHBIX MHOTOIPAHHHKOB M BBIIOJTHEHHIE PHCYHKOB II0
YCIIOBHSM 3a]1ad.

BexTopsr B
IIpOCTpaHCcTBE. MeTo
KOOpAWHAT B
IIPOCTPAHCTRE.

OsHakOMIIeHHE C TOHATHEM BeKTOpa. M3ydeHue JE€KapTOBOM CHCTEMBI
KOOpZHHAT B TPOCTPAHCTBE, MOCTPOEHHE IO 3aJaHHBIM KOOPIMHATAM
TOYEK U INIOCKOCTEH, HAX0XKICHIE KOOPAMHAT TOYEK.

Haxoxnenne ypaBHEHMH OKpYyKHOCTH, chepbl, INIOCKOCTH. BEIUucIeH e
PacCTOSTHUN MEXY TOUKAMHU.

W3yucHue CBOMCTB BEKTOPHBIX BENWYMH, IPABUII PA3JIOKEHHS BEKTOPOB
B TPEXMEPHOM IPOCTPAHCTBE, IPABUII HAXOXJIECHUS KOOPAMHAT BEKTOPA
B IIPOCTPAHCTBE, IIpaBWI JEHCTBHH C BEKTOpaMH, 3aJaHHBIMH
KOOpJIMHATaAMH,

[IpuMeneHye TeOPHH IPH PELICHHUH 33189 HA AEWCTBHS C BEKTOPaAMH.
W3y4enne CKalApHOrO IPOM3BENEHHS BEKTOPOB. IIpumenerune Teopun
IIPH PCIICHUH 3aa4 Ha JCHCTBUA ¢ BEKTOPAMH, KOOPAMHATHEIA METO,
IPUMCHEHHE BEKTOPOB /IS BEIYKUCIICHAS BEJIMYNH YTJIOB M PACCTOSHUIA.
OsHaxomIIeHHe ¢ JOKa3aTebCTBAME TEOPEM CTCPEOMETPUH O B3aHMHOM
PACIIONOXCHAN MPAMBIX H IIOCKOCTEH ¢ HCIIONIB30BAHMEM BEKTOPOB.

Tema
Bpamenus

OsHakoMIleHHME C BHAAMH TeJl BpAIICHUS, bopmynupoBanme ux
OIlpeleICHUI U CBOMUCTB.

DopMyIHPOBAHUE TEOPEM O CEUCHHUH mapa IUIOCKOCTBIO M IJIOCKOCTH,
KacaTeJbHOU K chepe.

XapakTepUCTHKa © W300pakeHHe Tel BpaIlleHWs, HX PpasBEepPTKH,
CEUYEHHS.

Pemenne 3amay Ha moCTpoeHME ceucHHMil, BBIUMCICHHE JUIVH,
pacCTOSHUM,  yIVIOB,  IUIOILAJCH. IIpoBenmenre  moka3aTeIbHBIX
pacCyXIeHUH IPU PEIeHHH 3a1a4.

IIpuMenenre CBONUCTB CHMMETPHH IpH peleHurd 3a7ady Ha Teia
BpalleHus, KOMOHHAIIHIO TE.

W306paxene OCHOBHBIX KpPYIVIBIX TEX W BHIIOTHEHHE PUCYHKa II0
YCIIOBUIO 33a4H.

OO0BEMEI TEN

O3HakoMIIeHHE C IOHATHEM 00BEMa, CBOWCTBAME 0OBEMOB.
H3ydyeHne TeopeM O BEIMHCICHHH OOBEMOB IIPOCTPaHCTBEHHEIX TEI,
PEIICHKE 3a/1a9 Ha IIPUMEHEHUE GOPMYJT BEIUMCIEHHSI 0OBEMOB.
Wsyuernne Gpopmys i1 BEMUCICHHS IUIOMANEH IIOBEPXHOCTEMH
MHOTOI'PAaHHUKOB U TEJI BPAIlEHH.
O3HaKOMIIEHHE C METOIOM BEIMHCIICHHS [LIOMIAIH IIOBEPXHOCTHU C(HepEL.
Pemenwe 3amay  Ha  BRMMCIEHHE — IwIomazei IIOBEPXHOCTH
[IPOCTPAHCTBEHHEIX TEI.
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7. YYEBHO-METO/IMYECKOE " MATEPHAAJIBHO-TEXHUYECKOE
OBECIIEYEHUE ITIPOT'PAMMGBI YYEBHOI AUCITATIIAHBI

OcBoenve mporpaMMsI yue6HOM NHCIHLIHEEL «MarematyKa» NpemIoNaraeT HaIuume
yuebHoro xabunera.lloMmemenue kaGunera AOIDKHO yNOBNETBOPATH TpeGoBaHmsM CaHHTapHO-
SMHUACMHOTIOTHYECKUX IIPaBUI M HOpMaruBoB (CanlluH 2.4.2 No 178-02) u 6uith ocHameno
TUIIOBBIM ~ 000OpyNOBaHHEM, VKA3aHHEIM B HacTOAIMMX TpeOOBaHMAX, B TOM YHCIIE
CHCLHATH3NPOBAHHON y4eOHOH MeGenbto m cpencTBamu O0y4YeHHMs, NOCTATOUHBIME IS
BBITOJIHEHHUS TPEOOBAHUM K YPOBHIO IMOATOTOBKH obyJaromuxcs.

B coctaB yuebmo-MeTommueckoro u MATEPHATIEHO-TEXHUYECKOTO 00ECIICUEHHS TPOrPaMMET
yaebHoM mucnunmmaEr « MaTeMaTHkay BXOJIT:
* paboyee MecTo memarora;

® Jl0CKa;

¢ TPOCKTOD, 5KpaH, MePCOHANBHBIA KOMITBIOTED;

® MHOTOQYHKIIMOHAILHEINA KOMIIIEKC IIPEI0IaBaTEIs;

® HarIgnHbIC T0COOHUS (MOMENM CTEPEOMETPHUYECKHIX TEJI, CTCH/IBI, IIJIAKATEI);
® HYEPTEIKHBIE HHCTPYMEHTEL,

OuGnHOTeUHbIH QOH/ B BH/IE TeUaTHEIX U3MaHUH U JIOCTYIIA K 3JIEKTPOHHO-6HOTHOTEYHO}
cucteme ipr.books, xpome Toro, m IIPONECCe OCBOEHMS TNPOTPaMMbl  y4eGHOM
AUCLHAIUIMHEL «MaTeMaTHKa» CTY/EHTEl UMEIOT BO3MOKHOCTE J0CTyNa K 31E€KTPOHHEBIM
y4eOHBIM MaTepHaiaM Mo MaTCMaTHKe, HMCIOIUMCS B CBOGOJHOM IOCTYIE B CeTH
NurepHeT (311eKTPOHHBIM KHHI'aM, IPaKTHKyMaM, TeCTaM, MarteprataM EI'D u Ip.).

Ilepedens yueGHBIX H3MaHMIA, TOTIOIHATETLHO JmTepartypsl, UaTepHer-pecypcos

Ocnosnbie ucmounuxu:

Mopnkosuu A.I'., Cemenon II.B.Maremaruxa: anrebpa ¥ Hayana MaTeMaTHIecKoro aHam3a.
10-11 xnaccer. YaeGuuk ms 00meo6pa3oBaTeIbHBIX yapexnenu#t (6a3oBbIi ypoBeHs), gacTs 1,
- M.: Muemosuna, 2019r.

Mopnxosuu A.l'., Cemenon I1.B. Maremaruka: anre6pa u magama MAaTeMaTHYECKOTO aHaIu3a.
10-11 xnaccrr. YueGuuk mus o6meobpazoBaTenbHBIX yapexaenni (623085l ypoBeHs), yacTs 2,
- M.: Muemosuna, 2019 r.

Inexmponnsie yuebnuxu u Humepnem-pecypcei:

ONeKTPOHHO-6H6IHOTeYHAS cucreMawww.ipr.booksshop

Qe nepanpHbLl MeHTp HH(OPMAaIHOHHO-06Pa30BaTEIHHEIX pecypcoBwww.feior.edu.ru
Enunas xomrexims nudposeix 06pa3oBareabHEIX pecypcoBwww.school-collection.edu.ru
KouerkoBa, . A. Marematuxa. IpakTukym: yueGHOE mocobue / U. A. Kougerkora, XK. U.

Tumornko, C. JI. Cemesens. —  Mumck: Pecmy6imkanckmit HHCTHTYT IPO(ECCHOHATHLHOIO
obpasosanus (PUII0), 2018. — 505 ¢. — ISBN 978-985-503-773-7. — Texker: SJICKTPOHHBIH //
OIeKTPOHHO-OHOTHOTEYHAs cucTeMa IPR BOOKS: [caiiT]. — URL:

http://www.iprbookshop.ru/ 84874.html — Pexxum mocryna: s aBTopu3up. Iloms3oBaTeneii
JL.O. lenumega, IT.M. Kamaes, H.B. Kaproxura. TeMaTHuecKue TeCTEL 10-11 xmaccer. — M.:
Bako, 2017. — 64 c. - ISBN 978-5-408-02940-2. https:/static.my-
shop.ru/product/pdf/242/2416897 .pdf
Aranacsn JI.C., Byrysos B.®., Kanomuer C.B. u gp. «I° comerpust 10-11 xmacey. VueGuuk mus
0011e06pa3oBaATENBHEIX YIPEKICHHH. - Mockga, [Tpocsemenne, 2016 r. https:/ vpr-klass. com/
uchebniki/ matematika/ atanasyan 10-1 1kI. html

Best matemarnka B oHOM MecTe https://www.allmath.ru

Mup marematnyeckux ypasuenmit http://egwirld.ipmnet.ru
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11. I'eomerpuueckuit mopran http://www.neive.by.ru

12. I'paduku dyskiuithttp://graphfunk.narod.ru

13. JlunaxTideckue MaTeprans o HEGOpMaTHKe U MaTeMaTHke. hitp://comp-science.narod.ru

14. 3aHuMaTenbHas MaTeMaTHKa — IIKONBHHKAM (OJMMIIHA/bI, UIPEI, KOHKYPCHL IIOMAaTEMaTHUKE)
http://www.maht-on-line.com

15. Matemartuka on-line cipaBodHas HHGOpPMAIHS B IOMOIIG CTyAeHTyhttp://www.manhtm.hl.ru

16. Marematrika B HOMOIIP  IIKONBHHKY M  CTYHEHTY (TE€CTHI II0  MaTeMaTHKe
online)http://www.mathtest.ru

8. IEPCIIEKTUBHO-TEMATHYECKOE IIJIAHUPOBAHUE 1O JUCHUITIJINHE

3amaHusa s caMoCTOATEILHOM
Ne N IIpumeua
Tema ypoka (BHeayquTOpHOI) padoThI
yYpoka HHe
CTY/ICHTOB
1 2 , i 3 . _4
1 cemeeTp
BBEJIEHHE (2 u)
12 BBe/icHre B JMCIHILTHEY YueOHUKH, TeTpamu, OTIOKHOTHI I
(bopmyn

AJITEEPA H TPHT OHOMHETPHA (1024)

Cmenenu u kopnu. Cmenennsie gynxyuu (22 u)

3.4 [loHsATHE KOPHS N-0if CTENEHH U3 Y. 1 c¢. 233-237, 243-249, hopmyisl B
JEACTBUTEIILHOTO YUCJIA M €r0 CBOMCTBA OJIOKHOT

5.6 IIpaxTrueckoe 3ansaTue: Kopens n-oi Y. 2 Ne33.5-33.9(0),
CTEIIEHU U3 NEHCTBUTEBFHOTO YHCIa 33.11-33.12 (6)
IIpaktudeckoe 3anstue: CBoiicTBa

7-8 KODHS N-O¥ CTEIICHHU 3 Y. 2 Ne 35.1-35.9 (6)

JEHCTBUTEIHHOTO YHUCIIA

[TpakTuueckoe 3ausatue: CroiicTBa
9-10 KOPHS N-0O¥ CTEIIeHH U3 Y. 2 Ne 35.10-35.18 (6)
JEHCTBATEILHOIO YUCIIA

IIpakTudeckoe 3aHATHE:
11-12 | IIpeobpazoBaHue BEIpaKeHU, 4.2 Ne 36.1-36.9 (6)
COJEPKAIMX PaTHKAIIBI

O0o00Imenne NOHATHS 0 TIOKA3aTelle

13-14 Y. 1 c. 254-259, bopMyiiel B OIIOKHOT
CTENEHHU
[IpakTHYecKoe 3aHATHE:
15-16 | IIpeoOpazoBaHue BeIpaXKeHuU, Y. 2 Ne 37.20-37.24 (1)
COJIEPIKAIIMX KOPHU U CTEICHH
IIpakTuyeckoe 3aHATHE: IloBTOPUTE BCE OMpEHEIcHHS U
17-18 | IIpeoOpazoBanue BEIpaKeHUIH, dopmymsl o TeMe «CTenesn u
COJIEPKAIMX KOPHU M CTEICHH KOPHI»
CrenenHas GyHKIMS P PA3IAIHBIX Y. 1 c. 259-263, 3anonHseM TabIuIly
19-20 | mokasarensx CTEIEeHHU, CBOWCTBA U CBOMCTB U rpaMKOB dIIEMEHTAPHBIX
rpaguku GbyHKIMHA
21.22 IIpaxTuueckoe 3anstue: CTeneHHbIE T2 No38.12-38.13(5)

(GYHKLUH, BX CBOUCTBA ¥ IpaduKu

23-24 | Konmponavnas paboma Ne 1 Her

Ilokaszamenvras Qynxyua. Ilokazamensvusie ypasnenua u nepasencmea (14 u)
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IlokazaTenbHas GyHKIHI, e cBOMCTBA

Y. 1 c. 269-276, 3amonusem Tabnuiy
CBOMCTB U rpaUKOB 3IIEMEHTAPHBIX

ynxmi,

2526 U rpaduk Coobmerne «IlokazaTenpHbie
(QYHKIHM KaK MOJENH pealbHbIX
CHTyaIuiy (110 JKeNTaHHIO)
IIpaxTryeckoe 3aHsTHE:
27-28 | IlokasaTenbHas (yHKIHS, ee CBONCTEA .2 Ne39.37-39.38 (6)
U rpaduk 39.16 (6)
29.30 IIpakTuyeckoe 3ansTHe: MeTomEl Y. 1c.281-284
PEIIEHUS TOKA3aTENbHEIX YPABHEHUIT 9.2 Ne40.1-40.5 (B)
31.32 [IpakTudeckoe 3aHsITHE: Pcimeﬂne 4. 2 Ned0.13 (6), 40.15 (r)
NIOKa3aTeIbHBIX YPAaBHEHHI
33.34 IIpakTudeckoe 3ansTHE: MeTo MBI Y. 1c.284-286
) PELICHUS IOKA3ATENPHBIX HEPABEHCTB Y. 2 Ne40.40-40.43 (B)
35-36 [IpakTudeckoe 3ansaTue: Pemenne 4.2 4049 (6), 40.51 (r)
[I0Ka3aTeNIbHBIX HEPABEHCTB
37-38 | Konmponvnaa paboma Ne 2 _Her ’
Jlozapupmuneckas gynkyus. Hozapugpmuueckue ypasnenus u nepasencmesa (18 u)
9. 1 c. 286-289,295-301, 311-313,
bopMybI B 61I0KHOT
39-40 I[Tonarue norapudma. CroiicTsa Coobmenns (1o xenranuro):
JorapuhmMoB 1. «MI3 ucTopry BO3HUKHOBEHMS
JorapudmMoB»
2. «3aMedaTenbHOE YHCIIO ey
9. 1 ¢. 290-294, sanonusiem Tabmuy
Jlorapudmuueckas pyHKImS, ee y )
41-42 N CBOHCTB ¥ I'Pa(UKOB 3JIEMEHTAPHBIX
CBOMCTBA U Tpahuk 5
byHKIHiA
43-44 IIpaxktrdeckoe 3ansTre: Beramcnenne Y.2 Ne41.3-41.9 (s, 1)
JorapumoBs.
[IpaxkTuyeckoe 3aHsTHE: U.2 Ned3.1-43.8 (s, 1),
45-46 | IlpeoGpazoBanus norapudMuIEecKIX
. 43.25 (B, 1)
BBIPAKEHHU I
|
P i U.2 No41.10-41.13
METOJIbI UX PeInEHUs
49-50 IIpakTryeckoe 3aHsTHE: Pem?HHe Y. 2 44.1 (s, 1), 44.8 (3)
JorapuQMHUYECKUX ypaBHEHHMI
IIpaxkTudeckoe 3aHsTHE:
51-52 | Jlorapudmudeckue HepaBeHCTBA 1 Y. 1c.306-310
METOMBI UX PEIIEHUS
53-54 lIpakTuueckoe 3aHsaTHe: Pemenne U2 Nedl.18-41.19 (5, 1)
JOrapu()MUIECKHX HEPABEHCTR
35-56 | Konmponsuaa paboma Ne 3 Her
Tpuzonomempuueckue ghynxyuu (18 y)
YucmoBast OKpy»HOCTS. Y. 1c.26-47
57-58
TpuronoMeTpuyeckas OKpyXHOCTS. Crenats 2 maxera c. 34
llonaTtue cunyca, KOCHHYCA, TAHTEHCA H -0, 48-50
59-60 ) yea, Hyca, @opmynsl, TabuLEL 3, 4 B GIIOKHOT,
KOTaHTEHCa
yUuM
61-62 | [IpakTudeckoe 3ansTHE: Y.2 Ne5.1-5.10 (8, 1)
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TpuronoMeTprUecKas OKpyXKHOCTS

IIpakTryeckoe 3anstue: Cunyc,

9.2 Ne 6.6-6.10 (a, 6), 6.21

63-64
KOCUHYC, TAHT€HC B KOTAHTEHC
Y. 1 c. 61-67, popmynsl B 610KHOT
Cooburenns (110 xenanuio)
[pakTuueckoe 3aHgTHE: «M3 ucropuu passuTHs
65-66 | TpuroHomerpuueckue GyHKIHH TPHTOHOMETPHH
YHCIIOBOTO M YITIOBOTO apryMEHTOB «3ameuarensHoe gncio [Ty
.2 Ne7.1-7.5(6),
7.7-7.10 (8), 8.1-8.2 (8)
67-68 IIpaktuueckoe 3austue: IIpumenenne 9. 1 ¢. 67-69, mpasuio Hau3ycTs
Gopmyn npuBeneHus 9.2 Ne9.8-9.10 (6)
.1 ¢. 69-93, otB. Ha BompocE! ¢.89
I'paduxwm u cBolicTra (yctHO)
69-70 ., .
TPUTOHOMETPHYECKHX (DyHKIME Coobmenne (110 sxenanmio):
«TpUroHOMETpHSI BOKPYT Hacy
Ipaxtuueckoe 3ansrre: [TocTpoenue 9.2 Ne 10.3 (8), 11.4 (6), 12.2, 13.11
71-72 | TpadMKOB TPHIOHOMETPHUECKHX
- (B), 14.1 (), 14.4 (6)
(yHKIH
73-74 | Konmponsnasn pa6oma Ne 4 Her
Tpuzonomempuueckue ypasnenun (12 y)
7576 OGpatHble TPUTOHOMETPHIECKHE Y1c 97-115
byHKIIHH
IIpakTHyeckoe 3aHsTHE:
77-78 | Boraucnenne 3nadenuit oGpaTHBIX WunuBuyansHele KapTOYKH
TPUTOHOMETPHYECKHUX (DyHKITHIH
79-80 Pewerme npocrefimx . B 610xHOT hopMyIsL, yaum
TPUTOHOMETPHUYECKUX YpaBHEHUI
i | e e Kagans 42155157 .1
POUTERIIGR. 113 P 16.8-16.10 B, 1), 17.8-17.10 (8, 1)
ypaBHEHHH
IIpaxkTudeckoe 3ansTHE: Y.lc. 116-126
83-84 | Mertonm! pemenus .2 Ne 18.3-18.2 (1), 18.8(s, 1), 18.11
TPUTOHOMETPHUECKHX YPaBHEHHET (1)
85-86 | Konmponvnas paboma M 5 Her
IIpeoopaszosanue mpuzonomempuuecrkux svipasicenul (8 u)
ZPH?EPSZETPTCCGKHZE’YH;(;;H M 4.1 c. 128-136, c. 137-144
87-88 |1 Ppa3 SPLYSIELROR, JEHHOLG c. 144-152
aprymenTa. ©QopMyJIbl IOHHKEHHUS
@opMyBI B OIOKHOT
CTEIICHH.
= 9.2 Ne19.1 (6), 19.4-19.6, 20.6,
89-90 | IIpeo6pazopanue TPUTOHOMETPHYECKUX 5
T 21.1-21.3 (8, 1)
BBIPAXKCHHHM
IpakTuaeckoe 3ansaTHE: H.2 Ne21.11-21.12 (6),
91-92 | IIpeobpasoranue TPUTOHOMETpHIeCKHX | 22.1-22.2 (B, T), 22.21 (8, 1), 23.1 (8,
BEIPQKECHHH r)
93-94 | Konmponvnasa paéoma Ne 6 Her
Ypasnenua u nepasencmea. Cucmemur YpasHerui u Hepasencme (10 u)
PaBHOCHIBHOCTE ypaBHEHUH 1 L1 c. 393-403
95-96 P 9.2 Ne 55.1-55.6 (6), 56.10(6), 56.15

HCPaBCHCTB.

(6), 56.21 (6)
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[IpakTHgeckoe 3ansTHe: OOMIIIE

1.2 Ne 56.2-56.11 (6),

V708 METOJTbI PEIIECHUS] YPaBHEHUIH 56.12-56.21 (6)
9100 | nepencrnc e | 42% 150,575
57.20 (6), 57.23(r), 57.26 (6)
CHCTEM HEPABEHCTB
lpakTryeckoe 3ansaTue: Pemenne 9.2 Ne 57.28 (6), 57.30 (r)
101-102 | uppanmoHATBHEIX HEPaBEHCTB H
4.1 otB. Ha Bompocs! ¢.423
HEPABEHCTB C MOJIYJIEM
103-104 IIpakTrdeckoe 3anaTue: Pemenne 1.2 Ne 59.2 (6), 59.4 (8), 59.6 (6)
CHCTEM ypaBHEHUH 59.9 (6), 59.16 (6), 59.26
HAYAJIA MATEMATHYECKOI O AHAJTH3A (324
IIpouseoonasn (20u)
Hucnosle mocnenoBaTebHOCTH,
105-106 | Ilpenen uncnoroi .1 c. 156-163, 167-175
HOCJICIOBATENBHOCTH U (DYHKITHH.
I[IpakTudeckoe 3anaTre: Boraucienne 9.2c¢.24.2 (8, 1),24.27(8, 1),
107-108 | mpenenoB YHCITOBBIX 25.1-25.2 (1), 26.16 (puc.27-30),
[IOCTIENOBATENBHOCTEH U QYHKITHN 26.17 (1)
Omnpenernenne Tpou3BOIHOM. -
109-110 reOMeTpI/IT-IeSKI/Iﬁ H QU3MYECKHH CMLICJE 9.1 c. 175-186, 198-202
IIPOU3BOJHOM. Y paBHEHHE KacaTeIbHOM
K rpaduky QyHKIHK
111-112 [IpaBuna u hopmyier .1 187-197, Tabnuiy mporn3BoaHbIX
i depenimpoBanys B OJIOKHOT, yuum
113-114 IIpakTudeckoe sansaTue: Beruucnenue .2 Ne 28.10-28.20 (3, 1)
IIPOU3BOTHEIX
IIpaxkTudeckoe 3ansaTue:
115-116 ['eomeTpuueckuit u pusmueckmii cMbic 9.2 Ne27.3,27.8 (8, 1),
IIPOM3BOJTHOM. Y paBHEHHE KacaTeabHOM 29.5 (8, 1), 29.12 ()
K rpaduKy GyHKIUH.
IpumeneHne MPoU3BOAHOM I
HcciaenoBanusa QyHKIUN Ha
117-118 | MOHOTOHHOCTE B 9KCTPEMYMBI, IS 4.1 c. 204-207, 220-228,
OTBICKaHHS HauOOJIBIINX | 230-232 (guratsn)
HaUMCHBIINX 3HAYCHUHN BETHIHH
IIpaktuyeckoe 3anstue: [TpuMenenue
IIPOM3BOAHOM JJIST HCCIIEMOBAHMS 1.2 Ne 30.3, 30.14 (8, 1)
119-120 g
(GyHKIUM HA MOHOTOHHOCTB U 30.38 (B, 1)
9KCTPEMYMEL.
IIpaktuueckoe 3austue: [Tpumenenue
121-122 | FPOHM3BOMHOMN /IS OTHICKAHHS } 4.2 Ne32.1-32.6 (1)
HauOONBINNX ¥ HAUMEHBIINX 3HAYCHHH
BEJIMYUH
123-124 | Konmponwnas paboma Ne 7 Her
Ilepsoobpasnan u unmezpan (12 )
Ilonarue u npaBuna oTEICKAHHS 9. 1 ¢.323-329
125-126 | mepBooGpasmnoit. [TomsaTue Tabmumy nepBooGpasHEIX B 67I0KHOT,
HEOIPENIEJIEHHOTO HHTErpana YIUM
127-128 [Ipaktryeckoe 3anstue: Haxoxnenne

IEPBOOOPa3HEIX

9.2 No 48.3-48.8 (8, 1), 48.12 (B)
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OnpeneneHHEI HHTErpal U ero

129-130 cBoiicTBa. @opmyna Herotona- 4.1 c. 330-339
Jleri6auna. Ipunoxenus c. 340-341 (uuratn)
ONIPENICIIEHHOr0 HHTErpajia :

Coobmenns (110 XKenanmIo):
_ . «H3 ucropun cos3ganus
[IpaxTryeckoe 3ausTHe: Beraucienne
131-132 HHTETPAIIBHOTO UCYHCIECHUSY
OIPE/IENIEHHBIX HHTEIPAIIOB
«IIpIMeHeHe HHTErPaIOB B
Pa3NUYHBIX 00JIACTIX 3HAHMMY
Ilpaxktrueckoe 3ausatue: [IpumoxeHus 9.2 Ne 49.1-49.7 (1)

133-134
ONIPEJICIICHHOr0 HHTETpaja 49.11-49.14 (B)

135-136 Hmoz06aa konmponvnan paboma 3a 1 Her
cemecmp

2 cemecTp
9/IEMEHTBI KOMBUHATOPHKH, TEOPHH BEPOATHOCTEH
H MATEMATHYECKOU CTATHCTHKH (14 u)
Inemenmol Kombunamopuxu (2 4)

137-138 [lepecTanoBkH, coueTaHus U U.1 c. 366-377,

pa3MenIeHus. 4.2 Ne52.14, 53.1 (8, 1)
Inemenmyt meopuu éepoammuocmeli (8 u)

139-140 | CiyuaitHble COOBITHS B BX BEPOSITHOCTH 4.1 c. 359-365, 378-389

141-142 | Onepanuu Hax COOBITHSIMHE. BelyuuTs TeopeMsl

143-144 IIpaktugeckoe 3austre: [IpocTeiinme U2 Ne51.2, 51.7, 51.12
BEPOSATHOCTHBIE 33029l
IIpaxktraeckoe 3austre: CaydaiHble U.2 Ne 54.2, 54.5, 54.9,

145-146
COOBITHS M UX BEPOATHOCTH 54.21 (mo xeyaHuIo)

Inemenmbl Mamemamuyeckoii cmamucmuru(4 y)
147-148 | Cratuctuaeckas 06paboTKa JaHHBIX .1 c. 342-358
149-150 | Cratuctiyeckas 06paboTka JaHHBIX .2 No50.2
CTEPEOMETPHA (68 u)
Iapannensnocms u nepnendukynaprocms npamuix u niockocmeri (22 4)
AKCHOMEI CTEPEOMETPHH U CIEACTBHS Atanacsan 'eomerpus 10-11 xiace c.

151-152
U3 HHUX. 3-7

153-154 [lapannensHOCTE MPSIMBIX, IPSMOH 1 c.9-13
IIJIOCKOCTH
BsauMuoe pacnosioskeHue IpsiMBIX B

155-156 | mpocTpaHCTBE, Yrosm MexXIy IPSIMBIMH. c. 15-18
I[TapanaensHOCTh MIIOCKOCTEH.

157-158 | Terpasnp u mapanienenumnen | c. 20-21, 24-29

159-160 [lepnen MKy IIpPHOCTD IPAMOH 1 3438
IIJIOCKOCTH.

161-162 Ilepnenmukynsp u HaKJIOHHA. TTIL. C. 40-42
YTOI MEXTY TIPSIMOM M IITIOCKOCTHIO

163-164 | ABYTPaHHLH you. . C. 47-50
[lepnen MKy IApHOCTE IUIOCKOCTEH.

165-166 | IIpssMoyrombHEIH MapasIenennen C. 50-51

167-168 ITpakTrdeckoe 3ansTue: Pemenue Ne7,8, 18, 26,41, 4, 63 (6), 72

3a1a4 110 TeMe <<HapaJUI€HBHOCTB )58

23




NEPICHAUKYISAPHOCTD MPSAMEIX U
IJIOCKOCTEMN»

IIpakTuueckoe 3ausTie: Pemenue

169-170 | 3amau mo Teme «Tetpasmp u Ne 79,117, 121, 145, 174, 194
NapajuIeNICITUIIE D)
171-172 | Koumponwvnaa paboma Ne 8 Her
Mnozozpannuxu (12 u)
173-174 | Ilonstue MHOTrOrpannuKa. Ilpusma. c. 60-67
175-176 IIpaxtudeckoe 3anaTue: Pemmenue Ne 220, 223, 229 (s, 1), 231
3anay mo teme «IIpusman
177-178 | IMupamuna C.69-71
179-180 IIpakTHyaeckoe 3aHgTHE: Pe_merme Ne 241, 246, 255, 263
3ana4 mo teMme «IImpammgan
' Crenars MOJIeNy 5 IPaBANBHBIX
MHOTOTPaHHHUKOB
181-182 | IIpaBHIBHBIE MHOTOTPAHHIKH IIpesenTanuu:
«CHMMeTpHs BOKPYT Hacy
«IIpaBUIbHBIE MHOTOTPAaHHUKI
183-184 | Koumponvnaa paboma N 9 Her
Bexmopu ¢ npocmpancmee. Memoo Koopounam ¢ npocmparcmee (12 u)
IlonsTre BeKTOpa B MPOCTPAHCTBE. '
185-186 | JleficTBus HaM BEKTOpaMH. C. 84-89, 92-95
KoMnnanapHbIe BEKTOPEI
IIpaxTryeckoe 3ansaTue: Pemenue
187-188 | 3amau mo Teme «JlelicTBus Hax Ne 330, 335, 344, 359, 364
BEKTOPAMH)
IIpsMoyronbHas crcTeMa KOOPAHHAT B
189-190 | npocrparcTee. KoopmuHaTs! TOUKH 1 C.102-106
BEKTOpPa
191-192 | TlpocTeiimue 3axa9u B KOOpPAHHATAX C. 106-107
[IpakTudeckoe 3ansaTue: Pemenne
193-194 | 3anau mo teme «IIpocTeiimue 3anaun B Ne 402, 409, 411, 413
KOOpAMHATAax
195-196 | Konmponvnas paéoma Ne 10 Her
Tena spawgernus (12 u)
C.130-133
197-198 | Hpmsp Craenats MOJeNb NMIMH/PA
199-200 | Komye c.135-138
Crenats Moziens KoHyca
201-202 IIpakTudeckoe 3aHsTHE: PemeHHeA Ne 523, 527' (6), 531, 540
3az1ad 1o Teme «mmmuap u korycy
203-204 | Chepa u map C. 140-144
205-206 [TpakTHyeckoe 3anaTHe: Pemenue Ne 575, 577, 579 (s, T)
3aga4 o teme «Cdepa u map»
207-208 | Konmponsnas pa6oma Ne 11 Her
Obvemor men (10 u)
209-210 [onstre o6bema. O6veM C. 157-161
IIPSIMOYTOJIBHOTO ITapaljIelIeNuIeaa
211212 O6beM IpHU3MBL, UIHHADA, IIAPaMUIBL, C. 162-170

KOHyca.

DopMyJIEL B GJIOKHOT, Y9UM
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213-214 | O6weM mapa u mwiomaas cheps

C. 174-177
@opmMyIisl B OJIOKHOT, YIHM

[IpakTuyeckoe 3ausTre: Pemmenue

215-216
3aJla4 Ha BEIYHCICHHE 00HEMOB Tel

Ne 648 (8, 1), 653, 663, 666 (8)

217-218 | Konmponvnas paboma No 12

Het

9. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUS JUCIIUILJINHBI

Kontpone © oOmeHKa pe3ysibTaToB

OCBOCHHsA  OUCUUINIAHEL  OCYIIECTBIISECTCS

IIperiogaBaTciicM B IIpOomecCe IPOBCIACHHS IMIPaKTUYCCKHUX SaHSIT'PIﬁ, YCTHBEIX H ITMCBMCHHBIX
OIIPOCOB, MAaTEMATHYECKHUX JUKTAaHTOB, TCCTHPOBAHHUA, CaMOCTOSATEIBLHEIX H KOHTPOJIBHBIX
paboT, a TaxiKe BBINONHEHUS 00YJaromMMHACS HHIUBHLYAIBHEIX 3a1aHH.

IIpOMEXYTOUHBEIM KOHTPOTEM OCBOCHHS OO0YYarOIUMHUCS JHCUUIUIHHEL SBJISETCS

OK3aMCEH.

PesyibTaThl 00yuenus
(ocBOEHHBIE YMEHHS, yCBOECHHbIE
3HAHUA)

DopMBI M METOABI KOHTPOJISI H OI€HKH
pe3yabTaToOB 00yUeHHSs

Ymenus:

IPUMEHATE METOABl  JIOKAa3aTEILCTBA W
QJITOPUTMBI pelieHus, IIPOBOJIUTH
TOKa3aTellbHBIE PpacCyXICHHSI B  XOJIe
pelieHus 3a1a4y

OKcnepTHas OIICHKa BEITIOJTHEHUS
CaMOCTOSITC/IBHOW M JOMalIHed paboTel,
OLICHKa B Iporecce BBIIIOTHEHUS

IIPAKTHYIECKUX Pab0T,TECTOB YCTHEIX OIPOCOB,
KOHTPOJIFHBIX paboT.

OPUMCHSATH CTaHOAPTHBIC MPHUEMBI PCIICHUT

panuOHATBHBIX u HppallioOHAIbHBIX,
[I0Ka3aTebHEIX, CTETICHHBIX,
TPUTOHOMETPHUIECKUX ypaBHEHHH "

HEPaBEHCTB, HX CHCTEM; WCIOIL30BATh
TOTOBBIE KOMIIBIOTEPHBIC IPOTPAMMEIL, B TOM
YHCI€ JJI1 IIOMCKAa IIyTH peIIeHUsS U
WUTIOCTPAllMA  PEIIeHUs] YpaBHEHHH H
HEPABEHCTB

OkcnepTHas OIlCHKa BBIIIOJIHEHUS
CaMOCTOSTCNIbHOM M JOMamIHeH paboThl,
OILlIEHKa B mpoIriecce BBIIIOJTHCHUS

NPaKTHYECKUX  paboT, TECTOB, YCTHBIX
OIIPOCOB, KOHTPOJBHBIX paboT.

pacno3HaBaTh Ha YEPTEKaxX, MOJEIIX H B
peaIbHOM MUPE Te€OMETpUIECKUe (YUTYPEI;
IPUMEHSATH U3y4eHHBIE CBOMCTBA
TCOMETPHYECKUX QUTYP U HOPMYIT ISt
pelIeHHs TeOMETPUYECKIX 3a0a4 ¥ 3a1a9 ¢
IPAaKTUYECKUM COJIEPIKAHUEM

OKcnepTHas OIIEHKa BBIIIOJIHEHHS
CaMOCTOSTENLHON B foMamHel paboTEl, B TOM
YHCJIC IIPE3CHTAllU{, BBINOJHEHHS MOIENIEH
TCOMETPUYCCKMX TE€JI, OLEHKA B IMpOIECcce
BEBIIIOJIHEHUS MPaKTUYECKIX pabor,
MaTeMaTHYCCKUX JHMKTAaHTOB, TECTOB, YCTHEIX
OIIPOCOB, KOHTPOJIBHBIX paboT.

HaxOJUTh U OIEHUBATH BEPOSTHOCTH

HAaCTYIIJIEHHUS COOBITHH B IPOCTENIINX
NPaKTHICCKUX CUTYalUsIX U OCHOBHEIE
XapaKTePUCTUKH CIIyYaHHBIX BEIMUHH

OKcniepTHas OIlEHKa BBIIIOJIHEHUS
CaMOCTOSITEIEHOM M JoMammHed paGoTel,
OIIEHKa B Iporiecce BBIIIOTHEHUS

IPaKTHYECKUX  PabOT, TECTOB, YCTHBIX
OIIPOCOB, KOHTPOJIGHBIX paboT.

KCIIOJIb30BaTh TOTOBBIE KOMITBIOTEPHBIE
IIPOrpaMMBbl IPU PEUICHHUH 3a1a4

OKCIIEpTHAS OIEHKA BEIOIHEHHUS
CaMOCTOSITENILHON U JoMaIlHe# paboThl,
IIpE3EHTAaINH.

Suannsa:
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METOHOB JOK4a3aTelIbCTB M  aJITOPHTMOB
peIeHus

OKcrnepTHas OIICHKA BBIIIOTTHEHUSI
CAMOCTOSATCIIPHOM M JOMaInmHe# paboThl,
OIIEHKa B mporuecce BBITIOJTHEHUS
IIPaKTHYECKHX  pabOT, TECTOB, YCTHEIX
OIIPOCOB, KOHTPOJIBHEIX padoT.

O MaTeMaTHKe KakK 4YacTH MHpPOBOM
KyIbTYpl H O MeECT€ MAaTeMaTHKHd B
COBPEMEHHOM ITMBMJIM3ALUMH, O CIOco0ax
OIIUCaHHsI HA MAaTEMaTHYECKOM  SI3BIKE
SIBJICHUH peaJIbHOrO MUpa

OKcrepTHas OIICHKa BBINIOJIHEHHS
CaMOCTOSITCIbHOH M JOMaIlHed paboTkl,
OIICHKAa B IIporecce BBIIIOJIHEHUS

IIpaKTHYECKUX padoT.

0 MaTeéMaTH4YCCKHUX IOHATHIX KaKk o
BXKHEUINUX MaTEMaTHYECKHUX MOOCIIAX,
TTO3BOJIAOIIUX OITUCHIBATH U  H3y4daTh
Pa3HEBIC IIPOIECCHI Hu SABIJICHUS, 0
BO3MOXKHOCTH AKCHOMAaTH4YeCKOI 0
IIOCTPOCHUSI MaTEMaTHYECKUX TGOpI/Iﬁ

OkcnepTHas OIIEHKa BEIIIOJIHEHHS
CaMOCTOSITENIbHOM M JoMammHed  paboTel,
OILIEHKa B Imporecce BEIIIOJTHEHHA

IIPaKTHYECKHX padorT.

CTaHIapTHEIC IIPHEMBI pEIIEHHs
paLHOHATIBHBIX u HppallMOHAIBHBIX,
[IOKa3aTeNbHBIX, CTEIIEHHBIX,
TPUTOHOMETPUIECKHIX YpaBHEHUU 51

HCPABCHCTB, UX CUCTEM

OKcIiepTHAs OI[EHKA BEITOJIHEHHS
CaMOCTOSTENLHON U JOMaITHeH paboTel,
WHIMBUIYaJIbHbBIX 3aIaHU, TECTOB,
MaTeMaTHYeCKUX JUKTAHTOB, KOHTPOJIBHBIX
paboTt. OneHka B IpoLecce BEIIOTHEHHS
OPaKTHYECKUX paboT, YCTHEIX OIPOCOB.

00 OCHOBHEIX TIOHATHAX, UACIX U METOJax
MaTeMaTHYCCKOr 0 aHaJIk3a

OKcnepTHAasA ONECHKA BEITOIHEHHUS
CaMOCTOSITENILHOMN U ToMaIHel paboTEl,
OIICHKA B IPOIIECCE BHIIONHEHHUS
IIPaKTHYECKNX paboT.

OCHOBHBIE  IIOHATHS O  IUIOCKHX W
IIPOCTPAHCTBEHHBIX TEOMETPHYUECKIX
durypax, uX OCHOBHEIE CBOMCTBA

OKcnepTHas OLIEHKA BBIIIOJIHEHUS
CaMOCTOSTE/ILHOM M JoMalllHeH paGoTEl, B TOM
YHCIIE IIPE3CHTALUM, BBIIOTHEHHS MOJEei
TEOMETPHUYECKHX TEN, OIEHKA B IIPOIECCE
BBIIIOTHEHUS IIPaKTHYECKUX pabor,
MaTeMaTHYCCKUX JUKTAHTOB, TECTOB, YCTHBIX
OIIPOCOB, KOHTPOJIBHBIX PaboT.

0 Tpoleccax M SBICHUAX, HMEIOIINX
BEPOSITHOCTHEIH XapakTep, 0
CTaTUCTHYECKHX  3aKOHOMEPHOCTIX B
peaTbHOM MHpE, 00 OCHOBHEIX ITOHSTHUSX
AJICMEHTAPHOH TEOPHH BEPOSATHOCTEHN

OKclepTHas OIICHKa BEIIIOTTHEHHS
CaMOCTOSTCNIBHOM W JoMammHe#l  paboThl,
TE€CTOB, MAaTCMaTHYECKUX AUKTAHTOB. OIleHKa
B MPOINECCE BEIIONHEHHS NIPAKTHYECKUX
paboT, YCTHBIX OIIPOCOB.

@opMbI W MeTOABI KOHTPOJS H OLEHKH pe3yJbTATOB o0ydeHus,
HaIIpaBJE€HHBIX Ha CGOPMHUPOBAHHOCTH 0OIIMX KOMIIETEHIIHIA.

PesyabTaThl DopMBI 1 METOABI
OcHoBHBIE TOKA3ATEN OLEHKH
(ocBoeHHBIE 001IUE KOHTPOJISI U OLleHKH
pe3yJbTaTta
KOMIIETEHIIUH) pe3yabTaToB 00y4eHHst
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OK 01 — Bribupats
CIIOCOOBI pereHus
3amad
IpodecCHOHATRHON
JESITeTTbHOCTH,
IIPUMEHHATENBHO K
Pa3IUYHEIM
KOHTEKCTaM

CnocoOHOCTB:

- IOHMMAT5 1LIeJIb, IOCTABICHHYIO
MIpENogaBaTelIeM B CAMOCTOSITEIIHHO
OIIPENENATE 3aAa4H JUIS pean3aluu
LEeIH;

- BBIOHUpAThH THIOBBIE METOMBI
peITeHus 3a/1a4;

- OLICHUBATH CBOIO JESTENHHOCTD.

MonuToprHT yMeHul npu
CaMOCTOSITEIBHOM OIICHKE
COOCTBEHHOI
JIEeSITEIEHOCTH

OK 02 — OcymecTBasaTs
IIOKCK, aHATH3 U
HHTEPIIPETAIIHIO
urdopmanuy,
HE0OXO0UMOMN TS
BEIIIOTHEHHUS 32]1a4

PO EeCCHOHATBHOM
JESITEIBHOCTH

Cmoco6HoCTE:

- CAMOCTOATENHHO HAXOAUTh
HCTOYHMK HH(POPMAIIUY T10 3aTaHHON
npo0OneMe Wik 3a1a4e, Mojb3ysach
TMOOBIMU CPENICTBAMH.

Ormenka caMoCTOSTENEHOM
paboTBhI, BEITIOTHEHUS
JIOMAIITHETO 3aJJaHHs

OK 03 — ITmarupoBaTs
U PeaU30BBIBATH
coOCTBEHHOE
npodeccroHanbHOE U
JTMYHOCTHOE Pa3BUTHE

CnocobHOCTE:

- OIIPENEIHUTD TPYTHOCTH, C KOTOPEIMH
IIPUXOJUTCS CTAIKUBATHCS IIPH
pelieHny npobiem u 3a1adg;

- KOOpAUHUPOBATH IESITETLHOCTD
YWICHOB KOJIIEKTHBA,

- 00y4JaThCst CAMOCTOSITENBHO IS
IpodecCHOHATTBHOTO POCTa.
T'oToBHOCTB:

- CAMOCTOATENBHO IPUHAMATE
pellenys P pelleHnd IpodiieM 1
3a1a4, B y4eOHBIX U JETOBBIX UTPaX.

MonuTOpUHT yMeHUH TpH
CaMOCTOATENHFHOU OICHKE
coOCTBEHHOH
JIEeATEIIbHOCTH.
DKCIIEpTHOE
HaOIIIOZICHUEN OICHKA
BBIIIOTTHEHUS
CaMOCTOSATENLHON 1
JloMarHed paboTEI,
WHIMBUAYaIbHBIX
3aJlaHuM, B TOM YHCIIE
Mpe3eHTalUN U JOKIA0B,
B IIPOIECCE BHITIOTHEHHUS
IIpaKTUYEeCKuX padoT,
YCTHBIX OIIPOCOB.

OK 04 — Pa6orars B
KOJUIEKTHBE B KOMaHJIE,
b hexTHBHO
B3aUMOAEHCTBOBATE C
KOJIJIeTaMHu,
PYKOBOJICTBOM,
KJIACHTAMH

CrocobHOCTE:

- paboTats B mmape, rpyie,
KOJUIEKTHUBE paJy JOCTHKCHHUS L€,
- BBIIOJTHATE KOHKPETHOE TTOPyYECHHE
B paMKax o01eit permaeMoi
IIpOOIIEMEI WITH 3a1a4K;

- CIIlylIaTh APYTUX JIOAEH H
IPHHUMATh BO BHUMaHHE TO, YTO OHH
TOBOPAT, IOHUMATH WX TTO3HUIHIO.

Habmognenue 3a poinkio,
IIOBENICHUEM, pabotoit
ofOyuaromuxcsi B  Iape,
rpymIe, KOJUIEKTHUBE.

OK 05 — Ocy1iecTBasTh
YCTHYIO ¥ IHCEMEHHYIO
KOMMYHHKAIIUIO Ha
roCyIapCTBEHHOM
A3BIKE C YIETOM
ocobeHHoCTelH
COLIMAIBHOTO U
KyJIBTYPHOTO
KOHTEKCTa

Croco6HOCTE:

-4CTKO ¥ TOYHO BBICKA3bIBATh MBICITH
B YCTHOM U MHUCBMEHHOM Qopme,
HCIIONIBE3YS COOTBETCTBYIONIYIO
TEPMHUHOJIOTHIO, IPOBOJIUTH
pacCyXJIeHH, JOKa3aTeIbCTBA B BUJIE
CBSI3HOT'O OTBETA, CBSI3HO U JIOTHYHO
OTBEYATh Ha II0CTABJICHHBIE BOIIPOCHI,
TOYHO U I'PaMOTHO W3JIaraTh CBOM
MBICIIH;

-B3aMMOJIEHCTBOBATH C

HaGmomenue wu  oneHka
YCTHBIX W ITHCEMEHHBIX
OTBETOB 00yUaOITHXCS
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00y4aroIIMHUCs, IPENOAaBATEIIIMY B
xoze o0ydeHus

OK 08 — Ucnonb30BaTh
cpenctBa GU3TIECKOM
KYJIBTYPBI I
COXpaHEHUS 1
YKPETICHUS 30POBbhs B
mporecce

- IpEMEHEHUE METOJIOB COXPAHCHHS
3JI0pOBBS B IIpoliecce 00yIeHUs

- y4acTHE B CIIOPTUBHEIX H
KyJIbTYPHO-MaCCOBBIX MEPOTIPUITUIX

Hab6mrogenne, oieHkKa
COZIEpIKaHUSI IOPT(OIHO
CTYZEHTa

mpodeccuoHaNbHOR

JIeSITENIFHOCTH U

TTOI/IEPKAH M

HEeoOX0IUMOTr0 yPOBHA

(hr34eCcKOU

IIOITOTOBJIEHHOCTH

OK 09 — Ucnons3oBarh | CioCOOHOCTS: DKCITepTHAas OLCHKA
uHGOPMAIMOHHBIE - CAMOCTOSITENFHO paboTaTh Ha BBIIIOJTHEHUS JOKIIAI0B,
TEXHOJIOTUHU B KOMIIBIOTEPE; IIpe3eHTaLHH.
podecCHOHANBHOR - IpUHAMATh, TIOHUMATh ¥ IepefiaBaTh | OneHUBAHIE YIaCTHS B
NeSITeIIbHOCTH rHGOPMAII0, HEOOXOAUMYIO IS JIACTAHITMOHHBIX

po(ecCHOHATHHOM eATENbHOCTH;
- MOJTb30BaThes VIHTEpHETOM,
SNIEKTPOHHOHU IIOYTOMH;

- HCIIONTF30BATH OCHOBHEIE
UH(OPMAIMOHHBIE TEXHOIOTUH B
chepe croeit mpodeccHOHATBHON
JIeSTEIIbHOCTH.

KOHKypCax # omuMIpazaax

OK 10 — ITonp3oBaThes
poGecCHOHATBHOK
JIOKyMEHTalluen Ha
rOCyIapCTBEHHOM U
HHOCTPAHHOM $SI3BIKE

- y4acTHe B CTYJEHYECKHX
OJTUMITHAAX, HAYIHBIX
KOH(DEPEHIHSX, JUCTAHITMOHHBIX
KOHKypcax

Onenka COAECPKaAHUS
mopThHONIKOo CTyIEHTA

OK 11 — IlirarupoBath
peAIPUHAMATENLCKYIO
JICSITEIHHOCTD B
mpodecCHOHAIBHON
chepe

- UCIIOJTE30BAHUE «TIEMEHTOB
peabHOCTHY B paboTax
obyuaromuxcs (Ipe3eHTalusX,
IOKIIa[ax, POEKTax U T.IL).

OKCIEPTHOE
HaOIIOIEHHEN OIlCHKA
BBIIOJIHCHHUS
AHIABUAYAIBHBIX
33TaHNH, B TOM YHUCIIC
MIpE3ECHTAUi ¥ JOKIII0B.
Craua sK3aMeHa.
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