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1. MACIHOPT PABOYEHN IMTPOTI'PAMMbI OBILIEOBPA30OBATEJIBHOI'O
YYEBHOI'O ITPEJIMETA OVYI1.04 MATEMATHUKA
1.1. IToscHUTEIbHAA 3ANMCKA

Pabouass mporpamma oOmieoOpa3oBarensHOr0  ydeObHOrO mpeamera  «MaTemaTHKa»
npeaHasHadcHa il U3YUCHUA MAaTCMAaTUKH B HpO(bCCCI/IOHaJH)HI)IX O6p8,30BaT€J'II)HI)IX opra"Husanusx
CIIO, peanu3yronux 00pa3oBaTEIbHYIO MPOTPAMMYy CpeIHEro oOimero oOpa3oBaHUs B Ipenesax
OCBOEHUSI OCHOBHOM 00pazoBaTesbHOi nporpammsl CITO (OITOIT CIIO) Ha 6a3e 0CHOBHOIO OOIIEro
00pa3oBaHus MPH MOATOTOBKE CIIEIIHATMCTOB CPEITHET0 3BEHA.

Paboyas mporpamma opueHTHpPOBaHA HA JOCTHKEHUE CIEAYIOIINX LEJIeH:

e o0OecrieueHre COPMUPOBAHHOCTH TMPEJCTABICHUNA O COIMAIBHBIX, KYJIbTYPHBIX U HCTOPUYECKHX
(hakTOpax CTAaHOBJICHHS MATEMATHKU:
e o0ecrieueHne  C(HOPMHUPOBAHHOCTH JIOTHYECKOTO, QITOPUTMHUYECKOTO M MaTeMaTHYecKOTO
MBIIJICHUSA,
e obecriedyeHre CHOPMUPOBAHHOCTH YMEHUH TMPHUHATH IOJyYEHHBbIE 3HAHUS IPU PELICHUU
Pa3IMYHBIX 3aJ1a4;
e o0ecrieueHre COPMHUPOBAHHOCTH TPEJCTABICHHI O MAaTEMaTHKH KaK 4acTH OOIIEYeTI0BEYECKOMH
KYJIBTYPBbI, YHUBEPCAJIbHOM A3BbIKEC HAYKH, ITO3BOJIAIONIEM ONMCBIBATE U U3Y4YaTh PCAJIBHBIC ITPOUCCCHI
U ABJICHUS.

B mporpammy BKIIOYEHO cOJep)KaHWE, HalpaBlIeHHOEe Ha (opMHpOBaHHE y CTYACHTa

KOMIIETEHIINH, HEe0OXoauMbIX i kaudecTBeHHOTro ocBoeHus OIIOII CIIO na 0a3e OCHOBHOTO
oOuiero obOpa3zoBaHusl C TOJYYEHHEM CpeIHEero oOImiero oOpa3oBaHMs; MPOrpPaMMbl MOArOTOBKU
cneruanucToB cpennero 3BeHa. (ITIICC3).

W3ydyenne wmaremMaTukud 1O JAaHHOM  MporpaMMe  HampaBiIe€HO Ha  JOCTH)KEHHE
o011eo00pa3oBaTeIbHbIX, BOCIIUTATENbHBIX U MPAKTUYECKUX 3aa4.

1.2. O0masi XapaKTepuCcTHUKA Y4eOHOT 0 MpeIMeTa

Martemaruka siBIsieTcss 0011e00pa30oBaTeIbHBIM yYEOHBIM MPEAMETOM CO  CIOXKUBIIMMCS
YCTOMYMBBIM COJIEP’)KAaHUEM B OOIIMMH TPeOOBAHUSMHU K TMIOJITOTOBKE 00yUYarOIIUXCSI.

B npodeccuonanbHpix 00pa3zoBaTeNbHBIX OPraHU3allUAX, PEaIU3yIIIUX 00pa30BaTEIbHYIO
nporpaMmmy cpeaHero oodmiero oopasoanus B npenenax ocBoenus OITOIT CITO na 6a3e 0CHOBHOTO
oOuiero oOpa3oBaHus, U3ydeHUE MAaTEMAaTHUKU UMEET CBOM OCOOCHHOCTH M 3aBUCHUMOCTH OT Mpoduiis
pohecCHOHAITBHOTO 00pa30BaHMUs.

ITpu ocBoenun npodeccuii CIIO Texunyeckoro npoduis mpodheccnoHaIbHOTO 00pa30BaHUs
MaTeMaTHKa u3ydaercsi OoJiee yriayOJIeHHO, Kak MpO(UIIbHBIM Y4eOHBIM MpeaMeT, YUUThIBAIOUIUI
crenu(rKy 0CBauBaeMbIX CHEIINAIbHOCTEH.

OO01ue 1eny u3ydeHus MaTeMaTHKU TPAJUIIMOHHO PEAIM3YIOTCS B YEThIPEX HAMpPaBICHUSIX:
1) oO6mree mpeacTaBieHHe 00 UAEAX M METOAaX MAaTEMATHKH;

2) UHTEJUICKTYyaJlbHOC Pa3BHUTHC;
3) oBnaseHHe HEOOXOUMBIMH KOHKPETHBIMHU 3HAHUSIMU M YMCHUSAMU,
4) BoOCHUTATEIILHOE BO3/ICHCTBHE.

Jlna TexHudeckoro mpoduiis npodeccruoHalbHOTO 00pa3oBaHUs BBIOOD Ieieil cMmemaercs B
MparMaTU4eckoM HaNpaBlIEHUH, MPEeIyCMAaTPUBAIONIEM YCHIEHHE M paCIIMpPEHHE MPHUKIATHOTO
XapakTepa U3y4eHHs] MaTeMaTHUKH, TPEUMYIIECTBEHHON OpUEHTAIlMU Ha alTOPUTMUYECKUI CTHUITD.

WN3ydyenne  maremMatuku  Kak — OpodMIBHOTO  00meoOpa3oBaTeNbHOTO  MpeaMeTa,
YUUTBIBAIOIIN criennuKy ocBanuBaeMbIX cTyaeHTamu criennanbHocTeit CI1O obecnieunBaercs:

- BBIOOPOM PaA3TUYHBIX MOJIX0J0B K BHEAPEHUIO OCHOBHBIX OHATHI;

- (opMupoBaHHEM CHCTEMbI y4eOHBIX 3a/JaHuii, oOecreynBaroX 3(h(HEKTUBHOE OCYIIECTBICHUE
BBIOPAHHBIX I[EJIEBBIX YCTAHOBOK;

- oOoraieHue CreKkTpa cTWied ydeOHOW MAEATeNhbHOCTH 3a CYET COTJIACOBAHUSA C BEAYIIUMU
NeSITeNbHOCTHBIMU XapaKTePUCTUKAMU BHIOPAHHOMN CIIEIIUATBHOCTH.



[MpodunbHas cocraBisiomias OTpaKaeTcs B TPEOOBAHUAX K IMOJATOTOBKE OOYJArOIIUXCS B

JaCTH:

- oOImIeil CUCTeMBl 3HAHUW: COJEepKATEeIbHBIC MPUMEPHl HCIIOJIIB30BAHUS MATEMAaTUYCCKUX HJEH U

METOJIOB MTPO(ECCUOHATILHOMN e TETbHOCTH:

- YMEHHI: pa3ndue B ypOBHE TPeOOBAHMIA K CIOKHOCTH TPUMEHSEMBIX aITOPUTMOB;

- TIPAKTHYECKOTO HCIOJIb30BaHUS MPUOOPETCHHBIX 3HAHWW W YMECHHIA: WHAWBHIYAJIHLHOTO yIeOHOTO

OTIBITa B TIOCTPOCHUH MaTEMAaTUICCKIX MOJICIICH, BBITIOJTHEHHH UCCIICIOBATEIILCKUX TIPOCKTOB.

Takum oOpa3om, peanu3anms COJACp)KaHUSA Y4eOHOTO TpeAMeTa OpPUEHTHUPYEeT Ha

MIPUOPUTETHYIO POJIb MPOIECCYATbHBIX XaPaKTEPUCTUK YIEOHOW pabOThI, 3aBHCSIIUX OT MPOQPHIISL

npodecCHOHATEHOTO  00pa30BaHWs, TIONYYCHHS  OIBITA  HWCIOJB30BAaHUS  MATCMATHKH B

COJICP)KATENBHBIX M MPO(EeCCHOHATLHO 3HAYMMBIX CHTYAIMSIX IO CPABHCHHIO C  (POPMAIBHO-

YPOBHEBBIMU PE3YJIbTATUBHBIMHU XapaKTEPUCTHKAMHU O0yICHUS.

Conepxxkanne y4eOHOTO TMpeAMeTa pa3paboTaHO B COOTBETCTBHM C  OCHOBHBIMH

COJIepKaTeIHbHBIMU JIMHUSMA 00YydeHUST MaTeMaTHKE:

- anreOpandeckas TUHUS, BKITIOYAIOIIAs CUCTEMATH3AIUIO CBEJCHUH O YUCIIaX; H3YICHHIO HOBBIX H
0000IeHNe paHee W3YYCHHBIX ONepanuii  (BO3BEIEHHWE B CTCMCHb, W3BJICUCHUE KOPHS,
JorapuMUpPOBaHUE, CHHYC, KOCHHYC, TAHTE€HC, KOTAHI'CHC M OOpaTHBIC K HHUM); H3yYCHHE HOBBIX
BHJIOB UHCJIOBBIX BBIpAXCHUA W (OPMYJ; COBEPIICHCTBOBAHUE IPAKTUYCCKUX HABBIKOB U
BBIYHMCITUTSIIBHON KYJIBTYPHI, pacIIMpEeHUE W COBEPIICHCTBOBAHWE alTreOpamdecKoro armapara,
c(OPMHUPOBAHHOTO B OCHOBHOW IIKOJIE, W €r0 NPHUMEHEHHE K PENICHHI0 MaTeMaTHYCCKHX |
MIPUKIIATHBIX 337144,

- TEOPETUKO-(PYHKIIMOHAIbHAS JTMHHS, BKIIOYAIONIAs CHCTEMATH3aIUI0 M PacIIUPEHUE CBEJICHUH O
(YHKIMSAX, COBEPIICHCTBOBAHWE TI'paHUECKUX yMEHW; 3HAKOMCTBO C OCHOBHBIMH HJCSIMHU W
METO/JlaMHi MaTeMaTH4eCKOro aHajiu3a B 00beMe, MO3BOJSIOLIEM HCCIEN0BAaTh 3JIEeMEHTAapHbIE
(GYHKIMY U peliaTh MpocTeillie reoMeTpudeckue, Gu3ndeckue 1 Jpyrue NpuKiIagHble 3a/1auH;

- JIMHUS YPaBHEHUH M HEPaBEHCTB, OCHOBAHHAs Ha MOCTPOCHHM M MCCIEAOBAHUM MAaTeMaTHYECKHX
MOJIENIe TepeceKarmecs ¢ aireOpandeckod W TEOPETUKO-(PYHKIMOHAIBHBIMUA JIMHUSAMUA U
BKJIIOUAIONIAsl Pa3BUTHE M COBEPIICHCTBOBAHME TEXHUKH alireOpandeckux MpeoOpa3soBaHUil Asis
pelIeHns YpaBHEHU, HEPABEHCTB U CUCTEM; (OPMUPOBAHUE CIIOCOOHOCTU CTPOUTH M UCCIIEOBATh
MpocTelIe MaTeMaTUYeCKUe MOJIEIH IMPH PEIIeHUU MPUKIAAHBIX 33]ad, 3a7ad U3 CMEXHBIX U
CHelHabHBIX AUCLUILINH;

- reoOMeTpuyYecKasi JTUHUS, BKIIOYAOIIAsl HATJISAHbIE MPECTAaBICHUS O MPOCTPAHCTBEHHBIX (PUrypax
U U3y4eHHE UX CBOMCTB, (POPMUPOBAHUE U PA3BUTHE MPOCTPAHCTBEHHOTO BOOOPaKEHHUS, pa3BUTHE
CHOCOOOB T'€OMETPUYECKUX H3MEPEHUH, KOOPAMHATHOTO M BEKTOPHOIO METOJOB Ui PEIlIeHUs
MaTeMaTHYeCKHUX U MPUKIAJAHBIX 3a/1a4;

- CTOXacTH4YecKas JIMHHS, OCHOBaHHAas Ha Pa3BUTUU KOMOWHATOPHBIX YMEHHM, MPEICTaBICHHUE O
BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIETO MHUPA.

N3ydenune o6meoOpazoBaTenbHON y4eOHON AMCHMILTUHBI «MareMaTuka» 3aBepliaercs

MOJIBEICHUEM HUTOTOB B (popMe SK3aMeHa B paMKax UTOTOBOM aTTecTaliu CTYAEHTOB B Ipoliecce

ocBoenust ocHoBHOI OITOII CIIO ¢ monyuenuem cpeanero oodmero oopazoBanus (IITICC3).

1.3. Mecro y4yeOHOro mnpeaMeTa B CTPYKTYpe OCHOBHOH mNpogeccHOHAIbLHON
o0pa3oBaTe/IbHOI MporpamMmbl: y4eOHBIH mnpenmer «MaremaTuka» BXOJUT B COCTaB OOMIUX
00pa3oBaTeNIbHBIX YUEOHBIX IPEAMETOB.



1.4. O6bem y4yeOHOro npeamMera U BUAbI y4eOHOH padoThI

Bua yueOHo# paGoThl O0bem
4acoB
MakcumalibHas yuyeOHasi Harpy3ka (Bcero) 259
Oo0s13aTesIbHAS ayIUTOPHAsI y4eOHAasi HATPY3Ka (Bcero) 245
B TOM 4HcJe: B (hopMe MPaKTHYECKON TOJrOTOBKU 8
71a00paTOPHBIE 3aHITHS
MIPAKTUYECKHUE 3aHITH 113
KOHTPOJIBHBIE PA0OTHI (eciiu npedycmompeHol)
CamocrosiTesibHasi paboTa o0yuaruierocsi (Bcero) 2
B TOM YHCJIE:
®  BHINOJIHEHUE WH/MBHYyATbHBIX TIPOCKTOB; 2
®  CO3/IaHUE MPE3CHTAIUH.
Hmozosan ammecmayusn 6 hopme IK3amena

2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS YYEBHOI'O ITPEJIMETA

OcBoenme cojaepkaHus ydeOHoro mpenmera «Maremaruka», oOecrneuyuBaeT IOCTHIKEHUE

CTYIACHTaMH CJIEAYIOIIHUX PE3yIbTaTOB:

JUYHOCMHBIX:

— c(OPMHUPOBAHHOCTH IMPEICTaBICHUI O MaTeMaTUKe KaK YHHBEPCAIbHOM S3bIKE€ HAyKH, CPEICTBE
MOJENUPOBAHUS SBJICHUI U MPOLIECCOB, UESIX U METOaX MaTEMaTHKHU;

— MOHUMAaHHE 3HAYUMOCTH MaTE€MaTUKHU Il Hay4YHO-TEXHHUYECKOIo mporpecca, chopMUPOBAHHOCTD
OTHOIIEHHUS] K MaTeMaTHKe KaK K YacTH OOIe4yesOBeYeCKONW KyJIbTyphl 4epe3 3HAKOMCTBO C
UCTOpUEHN pa3BUTH MaTEMaTUKHU, IBOJIIOLIMEN MaTeMAaTUYECKUX UCH;

— pa3BUTHE JIOTMYECKOTO MBIIIJICHUS, IPOCTPAHCTBEHHOTO BOOOpPaKEHUS, aIrOPUTMUYECKON
KYJIbTYpPbI, KPUTUYHOCTH MBIILJICHUS! Ha YPOBHE, HEOOX0AUMOM JUtsl Oynyiiel npodeccuoHanbHOM
JesITeNIbHOCTH, JUI MIPOJOJDKEHUSI 00pa30BaHusl U caMOOOpa30BaHMUs;

— OBJIQJICHHE MAaTEMaTHYEeCKUMH 3HAHUSMHU U YMEHUSMHU, HEOOXOTUMBIMU B MIOBCETHEBHOM JKU3HH,
JUISL OCBOGHHSI CMEXKHBIX €CTECTBEHHO - HAYYHBIX JAUCHUUIUIMH M AUCHUIUIMH MPOdECCHOHATBHOTO
LUKJIA, A TNOoJlydeHus: oOpa3oBaHusl B 00JacTsX, HE TPeOYIOUX YriayOIeHHOW MaTeMaTH4YeCKOn
MOATOTOBKH;

— HaBBIKU COTPYAHMYECTBA CO CBEPCTHHKAMH, JEThbMH MIAIIIETO BO3pacTa, B3pPOCIBIMH B
00pa3oBaTeNIbHOM, OOIIECTBEHHO MOJIE3HOH, Yy4eOHO-UCCIEN0BATEIbCKON, MPOSKTHOW U JIPYrHX
BHJIaX JESITEIBHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHuUIO, B TOM YHCIIE caMO0Opa30BaHUIO, Ha MIPOTSHKEHUH BCel
KHU3HHU; CO3HATEJIbHOE OTHOIICHHE K HEMpPEepPhIBHOMY OOPa30BAaHUIO KaK YCIOBHIO YCHELIHOU
npoeccuoHaIbHON M 00IECTBEHHON AEATEIbHOCTH;

— TOTOBHOCTb M CIIOCOOHOCTH K CAMOCTOSATENBbHOM TBOPUECKON U OTBETCTBEHHOM JEATEIHHOCTH;

— TOTOBHOCTh K KOJUIEKTUBHOH paboTe, COTPYIHHYECTBY CO CBEPCTHMKAMHU B 0Opa30BaTEIbHOM,
0O0I11eCTBEHHO MOJIE3HOH, ydeOHO-HCCIeJ0BaTeNbCKOM, MPOSKTHON M JPYTrUX BUAAX JIEATEIbHOCTH;

— OCO3HaHHBIN BBIOOD OymyIiel mpodeccun U BO3MOKHOCTEN peann3aluu COOCTBEHHBIX KU3HEHHbIX
IUTAaHOB; OTHOILIEHHE K NMPO(eCcCHOHAIBHON IeSTeNbHOCTH KaK BO3MOYKHOCTH y4acTHs B PELICHUN
JIMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOLIEHAIMOHAIBHBIX PO0IeM;

MemanpeomMemHuix:



— YMCHHUC CaAMOCTOATCIBHO OHNPCACIATH HECIU ACATCIBHOCTHU W COCTABJIATH IJIAHBI ACATCIBHOCTHU,
CaMOCTOATCIBHO OCYIICCTBJIATD, KOHTPOJUPOBATH n KOPPCKTUPOBATH JACATCIIBHOCTD,
HCII0JIb30BAThL BCC BO3MOKHBIC PCCYPChI MJIA HJOCTHUXKCHUA IMOCTABJICHHBIX Heﬂeﬁ H peajin3alnmu
IJIaHOB ACATCIBbHOCTH, BBI6I/IpaTB YCICIIHBIC CTPATCTUHN B PA3JIMYHBIX CUTYyAllUAX,

YMEHHE NPOIYKTUBHO OOLIAThCS M B3aWMOJEWCTBOBATH B IPOLIECCE COBMECTHOM JESATENBHOCTH,
YUUTBIBATH TIO3UIUH PYTUX YYACTHUKOB JAEATEINBHOCTH, 3()(HEKTUBHO pa3peniats KOHPIUKTHI;

BJIaJICHHUC HaBbIKaMH HOSH&B&TGHBHOﬁ, y‘Ie6HO-I/ICC.HeI[OBaTeJII>CKOI71 n HpOCKTHOfI JACATCIIBHOCTH,
HaBbIKaMM pPa3pClICHUA HpO6HeM; CIIOCOOHOCTE M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOHMCKY
MCTOJOB PCHICHUA MMPAKTUYCCKUX 3a7a4, IPUMCHCHHUIO PAa3JIMYHbIX MCTOA0B ITO3HAHU A,

TOTOBHOCTBH M CITIOCOOHOCTH K CaMOCTOSITEIbHON MH(POPMAIIMOHHO-TIO3HABATEILHOMN JIeATEILHOCTH,
BJIaJICHUE HABBIKAMU TOJyYEHUsI HE00X0MMOM HHGOPMAITUHU U3 CJIOBapei pa3HbIX THIIOB, YMEHUE
OPUEHTUPOBATHCS B PA3IUYHBIX HMCTOYHUKAX HMHGOPMAIMHM, KPUTUYECKH OILIEHUBATh U
WHTEPIPETUPOBATh MHPOPMAIIUIO, TOTYIAEMYIO U3 PA3JINYHBIX HCTOYHUKOB;

(B pexn. Ilpukaza Muno6pnayku Poccun ot 29.12.2014 N 1645)

— YMEHHE€ HCIMOJIb30BaTh CpeIcTBa MHGOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TE€XHOJOTUH (Hanee -
UKT) B permeHnn KOTHUTUBHBIX, KOMMYHHUKATHBHBIX ¥ OPTraHU3aIlMOHHBIX 33]1a4 C COOIMI0CHUEM
TpeOOBaHUN APrOHOMHKH, TEXHUKH O€30TaCHOCTU, TUTHEHBI, PECYPCOCOEPEIKECHUS, TPABOBBIX U
ATUYECKUX HOPM, HOpM UH(POPMAITMOHHOHN 0€30MacHOCTH;

— BJIQJICHUE SI3BIKOBBIMU CPEJACTBAMH: YMEHUE SICHO, JOTHYHO M TOYHO M3JIaraTh CBOIO TOUKY 3pPEHUA,
HCIOJIb30BATh a/ICKBaTHBIE SI3bIKOBBIE CPEACTBA;

— BJIQJICHHE HaBbIKAMH TIO3HABATEIbHOU pPEQIICKCMU KAaK OCO3HAHUS COBEPIIAEMBIX ACHUCTBUU W
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YJAbTaTOB U OCHOBAaHWM, I'PAHMIl CBOETO 3HAHWUS M HE3HAHWS,
HOBBIX [T03HABATEJIbHBIX 33]1a4 U CPEJCTB ISl UX JOCTHKEHHUS;

— IEJIeYyCTPEMIICHHOCTh B TMOMCKaxX M MPHUHSATUM pPELIEHUM, COOO0pa3sUTEeIbHOCTh M WHTYUIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHHUI; CIIOCOOHOCTh BOCIPUHUMATH KpacoTy U

FapMOHHIO MUDA;

npeomemHmuix:

— chOpMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK 4YaCTH MHUPOBOW KYyJIbTYphl U O MecCTe
MaTeMaTHUKUd B COBPEMEHHOU LMBHIM3ALMU, O CIOCO0aX OMMCAHMS HAa MaTeMaTHUYeCKOM SI3bIKE
SIBJICHUH peaJbHOTO MUPA;

— c(hOpPMHUPOBAHHOCTh TMPEACTABICHUI O MaTeMaTHYEeCKHX IOHATHUAX KaK O BaKHEHUIINX
MAaTeMAaTHYECKUX MOJENAX, MO3BOJSIOIIUX ONUCHIBATh U M3y4aTh PA3HbIE MPOLIECCHI U SBIICHUS,
[NOHUMAHHE BO3MOKHOCTU aKCHOMAaTUYECKOTO MOCTPOCHUSI MATEMAaTHUYECKUX TEOPHIl;

— BJIQJICHHE METOJIaMU JOKA3aTeJIbCTB U AITOPUTMOB PELICHUS; YMEHUE UX MPUMEHSITh, IPOBOJUTH
JI0Ka3aTelIbHbIE PACCYKACHUS B X0OJI€ PEILICHUS 3aa4;

— BIQJCHHE CTAaHJAPTHBIMU [PUEMAMHM PELIECHUS PALMOHAJIBHBIX M  HUPPALUOHAIBHBIX,
M0KA3aTeNbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN M HEPABEHCTB, HUX CHUCTEM;
WCIIOJIb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YMCIIE JUIsl TIOMCKA MyTU PEUICHUs U
WJUTFOCTPALIMH PEILICHUs YPaBHEHUN U HEPABEHCTB;

— c(hOpMHUPOBAHHOCTH MPEJICTABICHUI 00 OCHOBHBIX MOHATHUAX, UACIX U METOJaX MaTeMaTHYECKOTO
aHaIn3a;

— BIIaJICHUE OCHOBHBIMH MOHSATHUSAMU O TJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTYpax, UX
OCHOBHBIX CBOMCTBax; C(hOPMHPOBAHHOCTh YMEHHS pacro3HaBaTh Ha 4yepTexaxX, MOJENAX U B
pealbHOM MHpe TeoMeTpuueckue (PUrypbl; MPUMEHEHHWE HU3YYCHHBIX CBOMCTB T€OMETPUUYECKUX
buryp u popmyI ig penieHrs reOMeTPHUYeCKUX 3a1a4 1 337124 ¢ TPAKTHUYECKUM COJIepPIKaHUEM;

— chopMUpOBAaHHOCTh MPEJCTABICHUN O TMpoIeccax M SBJICHUSAX, HMEIOIIUX BEPOSTHOCTHBIN

XapakTep, O CTAaTUCTHYECKUX 3aKOHOMEPHOCTSX B pEATbHOM MHpE, 00 OCHOBHBIX MOHSTHIX

3JIEMEHTapHOU TEOPUU BEPOSITHOCTEW; YMEHUN HAXOAUTh U OILIEHUBATh BEPOSITHOCTU HACTYIICHUS

COOBITHII B TPOCTEHIINX MPAKTUYECKUX CHUTYAIUSX U OCHOBHBIE XapaKTEPUCTUKH CIy4ailHBIX
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BEJIMYMH;

— BJIQJICHUE HAaBbIKAMU UCIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM IIPHU PELIECHUH 3a]1a4;

— JUISL CIIENBIX U CIa00BUAAMINX O0yJaOIIUXCA:
OBJIAZICHUE TpABWJIAMH 3alMCH MaTeMaTHYECKUX (OPMYT M CHEIHATIBHBIX 3HAKOB peibedHO-
TOUYEYHOU cucTeMbl 0003HaueHui JI. bpaiins;
OBJIAZICHUE TAKTHJILHO-OCSI3aTEIBHBIM CHOCOOOM OOCIEOBaHUS W BOCHPHUSTHS pelbe(HBIX
M300paKeHU MPEIMETOB, KOHTYPHBIX H300paKEHHI TeOMETPHIECKUX (QUTYP U APYroe;
HaJIMYUE€ YMEHMS BBIIOJHATH F€OMETPUYECKHE NOCTPOEHHUS C MOMOIIbIO LUPKYIS U JIMHEUKH,
YUTaTh penbedHbIe rpaguKu dIEMEHTAPHBIX (QYHKIMI HAa KOOPAMHATHON IJIOCKOCTH, IIPUMEHSTh
crienuanbHble pucnocobiaenus 1 penbeduoro yepuenus ("Apadremen", "HkonpHuk");
OBJIaZICHWE OCHOBHBIM (DYHKIIMOHAJIOM IPOTPaMMbl HEBH3YaJIbHOTO JOCTyNa K MH(pOpMAanuu Ha
9KpaHe NEePCOHAIBHOIO KOMIIbIOTEPA, YMEHUE HCIOJb30BaTh MEPCOHANbHbBIE TU(IOTEXHUYECKUE
cpeacTBa MHPOPMAITMOHHO-KOMMYHHUKAIITMOHHOTO JOCTYIA CJIEMBIMU 00y4YaronMMUCS;
(. 9 BBeaeH [lpukazom Muno6puayku Poccun ot 31.12.2015 N 1578)

— 1u1s1 00y4aroIUXCs C HapyIIEHUsIMHU OIIOPHO-/IBUraTeIbHOTO almapara:
OBJIQJICHUE CIELUAIBHBIMI KOMIIBIOTEPHBIMU CPEACTBAMHU MPEJCTABJICHUS M aHalIM3a JaHHBIX U
YMEHHE HCIOJb30BaThb IEPCOHANBHBIE CPEACTBAa JOCTyla C YY4E€TOM JBHUIaTeNbHBIX,
pedeBUraTeNIbHBIX U CEHCOPHBIX HapYILIEHUH;
HaJIMuMe YMEHUS UCIOJIb30BaTh EPCOHANIbHBIE CPEJICTBA JOCTYIIA.
(. 10 BBenen IIpukazom Munobpuayku Poccun ot 31.12.2015 N 1578)

B xoxe ormeHku pe3ynbTaTOB OCBOCHHUS Y4eOHOTO MpeaMeTa YYUTHIBACTCS JBUKEHHUE TIO
JTOCTH>KCHHIO JIMYHOCTHBIX PE3YJIbTATOB 00yJaIOIIUMHUCS

Kop JIP JInuHOCTHBIE pE3yabTATHI
pean3alyy NporpaMMbl BOCIIUTAHUS
JIP 4 [TposBastomuil 1 IEMOHCTPUPYIOLINNA YBaKEHUE K JIIOASIM TPYy/la, OCO3HAIOUINUNA [IEHHOCTh

cobctBenHoro Tpyaa. Crpemsiuiics K GOpPMUPOBAHUIO B CETEBOUM CpeJie JTUYHOCTHO H
poheCCHOHATBHOTO KOHCTPYKTUBHOTO «ITU(DPOBOTO Ciemaar»

JIP 13 JIeMOHCTpHUPYIOIUKA TOTOBHOCTh W CIIOCOOHOCTh BECTH AMAJIOr C JAPYTUMH JIOAbMH,
JOCTUTaTh B HEM B3aMMOIOHHMMAHHUS, HaXOJIUTh OOIIME IeJId U COTPYIHUYATH Ul MX
JOCTHKEHHS B TPOo(dEeCCHOHATBHON AEITEIbHOCTH

JIP 14 [IposiBisirominii cO3HATEILHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK yCIOBUIO
ycrenrHoi npodeccnoHanbHOM 1 001IECTBEHHON AESITEIbHOCTH

3. COAEP) KAHUE YYEBHOI'O TIPEAMETA

Paznea 1. Aareopa

Tema 1.1 PazButue nousaTus o unciae. Kommiekcuoie ynciaa. (5 4)

Lenble, panuoHanbHBIC, AEHCTBUTENbHBIE uucla. Apudmernyeckue [EHCTBUS HaA YHCIAMHU.
KommnnekcHbie uncna. JlelcTBUS ¢ KOMIUIEKCHBIMU YHCIIAMU.

IIpakTnyeckne padoTsl

Apudmernueckue nedcTBUs Han uuciamu. CpaBHEHHE YHCIOBBIX BbIpakeHHd. Haxoxknenue
MPUOIMKEHHBIX 3HAYEHU I BETMYMH U MOTPEIIHOCTEH BEIYUCICHUIA.

Pa3nea 2. Kopuu, crenenu u jiorapugmsi

Tema 2.1 Kopun u crenenu. CteneHnb ¢ 1eCTBUTEIbHBIM NOKa3aTesaeM. (6 1)

KopHu HarypanbHOW CcTeNneHM U3 unciaa U X cBodcTBa. CBONCTBA CTENEHM C JIEHCTBUTEIBHBIMHU
MIOKAa3aTeIsIMU.
IIpakTnuyeckne padoTsl
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Beluucinenue u  cpaBHeHHME KOpHEH. DBblnosHeHne pacdeToB ¢ pagukanamu.  Pemienue
UppalMOHAIBHBIX YPAaBHEHUI.

Tema 2.2. Jlorapugm ynciaa. Borunciienue n cpaBuenne Jorapupmos. (7 4)

OcHoBHOe sorapupmMudeckoe ToxkaecTBo. llpaBuna neiictBuii ¢ norapupmamu. JlecaTudHbie ©
HaTypaJibHbIe JIorapu¢mel. [lepexos kK HOBOMY OCHOBAHHUIO.

IIpakTnuyeckune padoTol

Haxosxnenne 3Ha4eHni Jorapu@ma 1o nmporu3BOJIbHOMY OCHOBaHHMIO. [lepexo/ 0T 0THOTO OCHOBAHHMS
K npyromy. JlorapupmupoBanue BeipakeHH. Perenne moka3zaTenbHBIX YpaBHEHHH.

Pa3nen 3. OcHOBBI TPUTOHOMETPHUH

Tema 3.1 OcHOBHBIE IOHATHS TPUTOHOMETPHH. (3 1)

Pannannas mepa yrna. BpamarenbHoe 1BUXKEHHUE.

IIpakTnueckune padoTnl

Brruncnenne KoopAnHAT TOYEK OKPY>KHOCTH.

Tema 3.2. OcHOBHbIE TPUTOHOMETPUYECKHE TOXKAeCTBA. (3 U)

OcHoBHbI€ (POPMYJIBI TPUTOHOMETPHUHU.

IIpakTH4eckne padoThI

Omnpenenenre TPUTOHOMETPUYECKUX (PYHKINUN YUCTOBOTO apryMeHTa.

Tema 3.3. [Ipeodpa3zoBaHusi NPOCTEHIINX TPHTOHOMETPUYECKHX BbIpaxeHuii. (3 1)
[IpeoOpa3oBaHusi TPUTOHOMETPHUYECKUX BBIPAXKEHHI.

IIpakTH4eckne padoThI

[IpeoOpazoBaHus TPOCTEUIITUX TPUTOHOMETPUICCKUX BBIPAYKECHU.

Tema 3.4. Tpuronomerpuyeckue ypaBHeHHs 1 HepaBeHCTBA. (8 1)

OOpatHblie TpuroHoMeTpruyeckre GyHKIUU. YpaBHeHHs Buaa: Sint = a. YpaBHenus Buma: COSt = a.
VpaBuenus Bupa: tgt = a, ctgt = a. Ilpocreiimrie TPUrOHOMETPUYECKUE HEPABEHCTBA. THIIBI
TPUTOHOMETPUYECKUX YPaBHEHHUH U CIIOCOOBI UX PEIICHUSI.

IIpakTHyeckue padoTbl

Pemrenne mnpocTeMMX ~TPUTOHOMETPUYECKMX ypaBHEHMI. PenmieHue TpUrOHOMETPHUYECKHUX
YpaBHEHUH U HEPABEHCTB.

Pasznen 4. ®ynuknuu u rpapuxu

Tema 4.1. ®yukuun. (3 1)

Ob6nacTh ompeneieHuss U MHOXKeCTBO 3HaueHuil. ['papuk ¢ynkuuu. Iloctpoenue rpadukoB
(GyHKIMY, 33JaHHBIX Pa3IMYHbIMU criocobamu. ['paduku ApoOHO-THHEHHBIX QYHKITUI.
IIpakTHyeckue padoTbl

[TocTpoenue rpadukoB QyHKIUH, 3aJaHHBIX PA3TMYHBIMH CIIOCOOAMHU.

Tema 4.2. CpoiicTBa ¢pynkuuu. (6 1)

CaoiictBa, npeoOpa3oBanus rpaduxoB ¢ynkuuid. Cummerpus ¢yHkiuii. Cxema ucciael0oBaHUsA
¢ynkuuu. CoiicTBa U rpadMKu TPUTOHOMETPUYECKUX (QYHKIINH.
IIpakTnyeckune padoTsl

Urenue rpadukoB GyHKIMHA. MccnenoBanue u noctpoeHue rpagukoB QyHKINH.

Tema 4.3. CreneHnHble, NoOKa3aTe/bHble, JorapupmMuyeckne U TPUrOHOMeTpUUYecKHe (PYHKIMH.
(7 )

CaoiicTBa creneHHbIX (yHKUUH, uX rpaduku. CBoWCTBa MOKa3aTelIbHbIX (DYHKUMH, WX Tpaduku.
Jlorapudmuueckue GyHkmu, ux rpapuxu. HenpepbiBHbIE U IepuoIudecKue GyHKINU
IIpakTnuyeckne padoTsl

CBoiicTBa CTENEHHBIX, TOKA3aTeIbHBIX QYHKIMH, X rpaduku. CBONCTBA JOrapuPMUUECKUX
¢bynkuui, ux rpaduku. McenenoBanue u nocrpoeHue rpaukoB GyHKIHA.
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Pa3nea 5. IlpsiMble ¥ NJIOCKOCTH B POCTPAHCTBE

Tema 5.1. B3aumMHoe pacnosioxkenune NpsiMbIxX 1 MJI0CKOCTeil B mpocTpaHcTie. (6 1)

B3aumnoe pacnoJsioKeHue JBYX IPSIMBIX B IIPOCTPAHCTBE. VYron MEXY
npsmeIMu. [lapamiensHOCTD IpsiMOi u IUIOCKOCTH, [1apaJuIeIbHOCTh IJIOCKOCTEH.
[lepnenukyisspHOCTE  ABYX IUIOCKOCTeW. [lapamienbHOE MPOEKTUPOBAaHME U €r0  CBOMCTBA.
OproroHanbHoe mpoekTupoBaHue. M3o0paxkenue ¢uryp B crepeomerpuu. llepnenaukynsp u
HAaKJIOHHAs. YTOJ MEXIY IPSIMOH U INIOCKOCTBIO.

IIpakTnuyeckune padoTol

[Ipu3Haky B3aMMHOIO PAaCIOJIOKEHUS MPAMBIX. YT0J MEXIy NpsAMbIMU. B3aumHoe pacnonoxeHue
NpSAMBIX M IJIOCKOCTEW. [leprneHIuKyissp M HAKIOHHAs K IUIOCKOCTH. YTOJ MEXKIy IpsAMON M
IJIOCKOCTBIO. Teopembl O B3aMMHOM pACIOJIOKEHHHM NPsAMOM M IulockocTth. Teopema o Tpex
MepIeHIUKYIspax.

Tema 5.2. IlapanjiejbHOCTb NPSAMBIX H MJI0CKOCTEH. (12 )

I'eomerpuueckue mnpeoOpa3zoBaHUS NPOCTPAHCTBA:  MApajUICNIbHBI  MEPEeHOC, CHUMMETpUs
OTHOCHUTENIbHO MIocKocTU. [lapamnensHoe mpoexrtupoBanue. [lnomaab opTOroHanbHON MPOEKIHH.
N300paxkeHue npocTpaHCTBEHHBIX (UTyp.

IIpakTHYeckne padoThI

[IpyzHaku ¥ CBOMCTBAa MapajUIENbHBIX M NEepPHEHAMKYISIPHBIX IutockocTed. [lapamnensHoe
MIPOEKTUPOBAHKE U €ro cBoiicTBa. Teopema o mionaan OpTOroHadbHON MPOEKIIMY MHOTOYTOJIbHUKA.
B3aumHoe pacnonoxeHre NpocTpaHCTBEHHBIX QUryp.

Tema 5.3. Yribl Me:KIy NPSIMbIMH U IJI0cKocTsIMH. (14 1)

[lepieHaAUKYyIApHOCT,  OpsIMOML WM TUIOCKOCTH.  CBsA3b  MEXKIYy  NapaUIeIbHOCTBIO U
MEPIEHANKYISIPHOCTHIO MPSAMBIX U IUIOCKOCTEH. [leprieHIuKyisip U HaKJIOHHAs. YTOJI MEXIY NPAMOi
Y IUIOCKOCTBIO0. JIByrpaHHbIN yrod. Yros Mexay MI0CKOCTSIMHU.

IIpakTHyeckue padoTbl

3ajaun Ha OINpEJENICHHUE yria MEeX1y MPsSMOU U INIOCKOCThIO. PaccTosiHME OT TOYKU J0 MJIOCKOCTH,
OT IPSIMOM JI0 IJIOCKOCTH, PACCTOSIHME MEXKIY IUIOCKOCTSIMH, MEXKIY CKPEIIMBAIOIIMMU MPSMBIMU,
MeXAy MPOU3BOJIbHBIMU (UTYpaMU B IPOCTPAHCTBE.

Pa3znen 6. KoopanHaTbl M BEKTOPBI

Tema 6.1. KoopauHaTbl M BeKTOPbI B IpocTpancTie. (12 4)

[IpsimoyrosnpHas (AekapToBa) cCUCTEMa KOOpPAMHAT. BEKTOpblI Ha MJIOCKOCTH M B IPOCTPAHCTBE.
JeiictBust Han BekTopamu. PasznoskeHue BekTopa Ha cocTaBistomue. JleicTBUS HaJ BEKTOpaMu,
3alaHHBIMU KoOpauHaTtamMu. DopMyibl [isl BBIUMCIECHUS JJIMHBI BEKTOpA, YIjla MEXAY BEKTOpaMmu,
pacCTOSTHUSA MEXKy JBYMSI TOUKAMU.

IIpakTHyeckue padoTbl

Koopaunatsl 1 BEKTOpBI B IPOCTPAHCTBE.

Tema 6.2. CkansipHoe npoussenenne. (12 1)

Bextopel. Monyne Bekropa. PaBeHCcTBO BekTOpoB. (Ci0K€HHE BEKTOPOB. YMHO)KEHHME BEKTOpa Ha
4KciI0. Pa3noxkeHne BEKTOpa 1o HalpaBlIeHUAM. YTOJI MEXAy AByMs BeKTopaMmHu. [Ipoekuus Bekropa
Ha ocb. Koopaunats! BekTopa. CkansipHOe IPOU3BEJECHUE BEKTOPOB.

IIpakTnyeckne padoTsl

Bekropel. [lelictBus ¢ BekropaMu. JlekapTroBa cUCTEMa KOOpPAMHAT B MPOCTpaHCTBE. JleMCTBUS C
BEKTOpaMHM, 3aJaHHbIMM KoopauHaTamu. CKalnspHOE€ TpOM3BEICHHE BEKTOPOB. BekTopHOE
YpaBHEHUE NPSIMOM U MIIOCKOCTH.

Pazgea 7. Hayana MaTeMaTH4eCcKOro aHAIU3a

Tema 7.1. IlocnenoBareabHOCTH. (8 1)
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CriocoObl  3amaHWsi W CBOWCTBA YHCIIOBBIX nocnenoBarenbHocted.  llonstue o npexpene
nocseoBarenbHocTy. CylllecTBOBaHUE NPEesia MOHOTOHHOW OIpPaHMYEHHOM MOCJIEe10BaTEIbHOCTH.
CymmupoBaHue nociaenoBaTesbHOCTEN. beckoHeuHo yObIBarolas reoMeTpudeckas Iporpeccus u ee
CyMMma.

IIpakTnuyeckune padoTol

YucnoBas MoCiel0BaTENbHOCTb, CIIOCOOBI €€ 3a/aHHs, BBIUUCICHUS YICHOB IOCIEI0BATEIbHOCTH.
[Ipenen nocnenoBaTenbHOCTH. beckoHeUHO yObIBaroIIas FreOMETPUUECKas IPOrPECCHUs.

Tema 7.2. IlpousBoanas pynkuuu. (10 4)

[lonsitue o mnpomsBoaHON (yHKIMH, €€ TeoMeTpuyecKHid W (PU3MUECKU CMBICH. YpaBHEHHE
KacaTeJbHOU K rpapuky QyHKIMH.

IIpakTnuyeckune padoTol

[Ipon3BoHas, MEXaHUYECKUN U F€OMETPUUYECKHUIM CMBICI ITPOU3BOJHON. YpaBHEHUE KACATEIBHOU B
oOuiem BHUE.

Tema 7.3. @opmyasl nuddepenuupoanus. [IpousBoanas ciaoxnoi pynkuun. (20 u)
[Ipou3BonHbIE CyMMBI, pPa3HOCTH, THPOU3BEACHMs, YacTHOro. IIpom3BojHBIE OCHOBHBIX
aneMeHTapHbIX ¢QyHKIui. [IpuMeHeHne nmpou3BOJHOM K HCCIENOBAaHUIO (YHKUUNH M TOCTPOEHUIO
rpaduxoB. IIpousBoansie oOpatHON QyHKIMN U KoMIo3uiuu (GyHKIuH. [IpuMepsl ncnonb30BaHus
MIPOM3BOIHOM JUIsl HAXOXKJCHHS HAaWIY4Ilero peleHus: B IPUKIaTHbIX 3a7a4ax.

IIpakTH4eckne padoThI

[IpaBuna u dopmynsl nuddepeHrpoBanus, TabIUIA MPOU3BOJHBIX AIIEMEHTAPHBIX (QYHKIHH.
HccnenoBanne (QyHKIMHM ¢ MOMOIIBIO Mpou3BOoAHOW. HaxoxkneHwe HanOOJIBIIEro, HaMMEHBIIIETO
3HA4EeHHUs U SKCTPEMANIbHBIX 3HAYE€HUH (QyHKIMH.

Tema 7.4. [IpumeHeHue MPOU3BOIHOI K HccaeA0BaAaHNIO PyHKIMM. (18 )

Bospacranne wu yObiBaHue QyHKIuU. TOYKM MakKCHMyMa, MHHUMYyMa. OKCTpeMyM (DYHKIIHH.
HaunGonpmme, wnHaumensmue 3HavyeHus Qyakomii. HWccnegoBanme (QyHKIMH C  TOMOIIIBIO
MPOU3BOJHOM.

IIpakTHyeckue padoTbl

HccnenoBanne (QyHKIMM € MOMOIIBIO NMpou3BOoAHON. HaxoxneHue HamOoJIbIIEro, HaMMEHBILEro
3HA4YEeHUs U SKCTPEMANIbHBIX 3HaYeHUH QyHKIMH.

Pa3znen 8. UnTerpaJ u ero npumMeHeHue

Tema 8.1. IlepBooOpa3nas. (4 4)

CoiicTBo nepBooOpasHoi. [IpaBuiia BeIYKMCIEHUS IEPBOOOPA3HBIX.

IIpakTHyeckue padoTbl

Beruncnenue nepBooOpa3HbIX.

Tema 8.2. UuTerpan u ero npumeHenusi. (14 1)

ITonatue 06 onpeneneHHOM MHTErpaje Kak IUIOIagu KpUBOJUHEHHON Tpanenuu. [leppoobpazHast.
®opmyna Herotona-JleitOnuma. HaxoxaeHne ckopocTu A mpoliecca, 3aJaHHOTO (opMysiaol wim
rpadukom. [Ipumepsl npuMeHeHUs1 UHTerpaja B (us3nMke U reoMmeTpud. Bropas nmpousBogHas u ee
¢bu3nUecKuit CMbICII.

IIpakTnyeckune padoTsl

Wuterpan u mnepBooOpaszHas. Teopema Hpiorona—IJleli6uuna. [IpuMeHeHne wuHTerpana K
BBIUMCIICHUIO (PU3NUECKUX BEIMYMH U TUIOIAAEH

Pa3nes 9. MHOrorpaHHMKH M Tejia BpalleHus

Tema 9.1. Muororpanuunkmu. (14 u)

Bepuunsl, pebpa, rpanu MHOrorpanHuka. Passeptka. MHOrorpanssle yribl. Beimykisie
MHororpanHuku. Teopema Oiinepa. [Ipusma. Ilpsmas u HaxnoHHas npusma. [IpaBuiibHas npusma.
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[Mapannenenunen. Ky6. [Tupamuna. [IpaBunsHas nupamuga. Y cedeHHas nupamuaa. Terpasp.
Cummerpun B KyOe, B mapajuiesienuiese, B npusme u nupamuae. CeueHus Kyoa, Ipu3Mbl U
nupamubl. [IpeacraBnenne o mpaBUIBHBIX MHOTOTPAaHHHUKAX (TETpa’p, KyO, OKTadap, J0JeKadap U
HKOCAdIP).

IIpakTnuyeckune padoTol

Pemenue 3a1auy Ha cBOMCTBA NpU3MBbI, Napauienenumnesa. Pemenue 3a1a4y Ha CBONCTBA MUPaMU/IbI,
terpaspa. Ilocrpoenne ceuennii kyda, npu3Mbl, TUPAMU/IBL.

Tema 9.2. Tesia U moBepxHOCTH BpaueHus. (8 1)

Hunuuap u konyc. YcedeHHbl koHyc. OCHOBaHHE, BBICOTa, OOKOBasi MOBEPXHOCTh, 00pa3yrolas,
pa3BepTka. OceBble CEUEHHUs M CeueHHusl napajieiabHble ocHoBaHuto. lllap u cdepa, ux cedeHwus.
KacarenbHas ninockocTh Kk cgepe.

IIpakTHYyeckne padoThI

[TocTpoenune ceuenuit nuaMHapa, KoHyca. Pemenue 3agad no reme: Tena U MOBEPXHOCTH BpaIIEHUS.
Tema 9.3. U3mepenus B reomerpuu. (14 1)

O6bem wu ero wusMmepenue. WuterpanpHas dopmymna oObema. Dopmynsl oObeMa Kyoa,
MPSIMOYTOJIBHOTO TapajuIeNieNuIeia, MPUu3Mbl, winHApa. PopMynnsl 00bemMa TUpamMuia U KOHYca.
@opMyIbl TUIOMIAAW TOBEPXHOCTEH IMIIMHIApAa W KoHyca. Dopmynbl o0bema Imiapa W IUIOIIAIH
ctepsl. [Togodue ten. OTHOMIEHUS TIIOMIAEH TOBEPXHOCTEN M 0OBEMOB MOAOOHBIX TE.
IIpakTH4eckne padoThI

Boruncnenue miomazeil moBepXHOCTH MHOTOTPAaHHHUKOB. BbluncieHne o0beMOB MHOTOTPAaHHUKOB.
Brruucnenue miomianeit 1 00eMOB TeJ BpallleHuUs.

Pa3znen 10. YpaBHeHHnsi M HEpaBeHCTBA
Tema 10.1. YpaBHeHUs ¥ CHCTEMbI YPaBHEeHHid. (28 1)

PanmonaneHble, nppalmoHagbHble, IOKa3aTEIbHbIE U TPUTOHOMETPUUYECKUE YPABHEHUS U CHCTEMBI.
PaBHOCUIIBHOCTH YpaBHEHMI, HEPABEHCTB, cucTeM. OCHOBHBIEC TPUEMbI UX PELIECHUs (pa3IoKeHUE Ha
MHO>KHMTEJIH, BBE/IEHNE HOBBIX HEU3BECTHBIX, MIOJICTAHOBKA, IpapuuecKuii METox).

IIpakTHyeckue padoTbl
Kophuu ypaBHeHuit. PaBHOCHIBHOCTD ypaBHeHUH. [IpeoOpa3zoBanue ypaBHeHUH. OCHOBHBIC PUEMBI
peleHus ypaBHEeHUM. Penenue cucteM ypaBHEHHM.
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4. TEMATHYECKOE INTAHUPOBAHUE C YKASAHUEM YACOB HA OCBOEHHUE KAXKJIOW TEMBI
YYEBHOI'O IPEIMETA «MATEMATHUKA»

HaumenoBaHue Coaep:xkanue yueoHOro marepuaJa, [lpakruyeckoe 3anstue, O0bem | B TOM Koambt
pa3iesioB U TeM CcaMoCTOsITe/IbHAasI patoTa 00y4YaomMXcsi YyacoB | YHCJIEe B | KOMMETEHIHii
dbopme | M IMYHOCTHBIX
NMPaKTH | Pe3yJbTaTOB,
yec. ¢popmupoBann
MOJAT0TO 10 KOTOPBIX
BKH CrocoocTByeT
3JIeMEHT
NMPOrpamMMbl
1 2 3 4 5
| cemecTp
Pa3nen 1. Anredopa 16
Tema 1.1 Conep:xanue y4yeOHOro marepuaja
PasBATHE NORSATHS 0 1 Ienble, palMOHANBHBIE, ICHCTBUTENBHBIE YHCIA. 1 JIP4, JIP13
ancie. Kommtexcuble Apudmernueckue aeHcTBHA Hajx uucaamMu. CpaBHEHHE YHCIOBBIX
mcaa. BBIPAYKCHUIA.
2 IIpakTuueckoe 3ansaTue Nel 1
Ypoxk-ceMuHap
«Bxian poccuiickux yuéHbix-marematukoB JloGauesckoro H. U. u
KoBanesckoit C. B. B pa3zBuTHE HAyKN».
3-4 Kowmmnekcueie yncna. JlelicTBUS ¢ KOMIUIEKCHBIMHU YHCIaMH. 2
5 IIpakTuyeckoe 3ansaTne Ne2 1
HaxoxnaeHue mnpuOIMKEHHBIX 3HAYEHUH BETUYMH M MOTPEIIHOCTEH
BBIYMCIICHUM.
Pa3nea 2. Kopuu, crenenu u jiorapugmsi 13
Tema 2.1 Conepxanue y4eOHOro Marepuasia 6
KopHu u crenenu.
6-7 ‘ KopHu HaTypalbHOM CTENEHU U3 YUCIIA U UX CBOMCTBA. 2 JIP13
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Cremnensb ¢ 8 IIpakTnueckoe 3ansiTne Ne3 1
AeHCTBUTEJIbHBIM Beruucnenue u cpaBHeHUEe KOpHER. BrinoaHeHne pacyeTos ¢
NnoKa3areJieMm. pauKaJlaMu.
9-10 CBOJCTBA CTETIEHU C ICHCTBUTEILHBIMU ITOKA3aTEIISIMU. 2
11 IIpakTnueckoe 3ansaTue Ned 1
Pemenue nppanmoHanbHbIX YPaBHEHUM.
Tema 2.2 Conepxxanue yueOHOro Marepuasa 7
Jlorapudgm uncaa. 12 OcHoBHOE Jorapu(MUYECKOE TOXKJIECTBO. 1 JIP13, JIP14
Bbrunciienune u 13-14 | TlpaBwiia AelcTBHIA C JIOTapupMamu. 2
cpaBHeHHe JIorapugmMoB. 15 JlecsiTuuHbIE ¥ HATYpaJIbHBIE JJOTapU(PMBI. 1
16 ITepexo1 K HOBOMY OCHOBAHHIO. 1
17 IIpakTHyeckoe 3anaTHE NS 1
Haxoxnaenue 3HaueHui sorapudma 1no npou3BoJIbHOMY OCHOBAHHUIO.
ITepexoq OT OTHOTO OCHOBAHUA K APYTOMY.
18 IIpakTHyeckoe 3anaTHE N26 1
JlorapudmMupoBaHre BEIpaKCHHI.
Pa3nen 3. OCHOBBI TPUTOHOMETPUH 17
Tema 3.1 Copep:xaHue y4eOHOI0 MaTepuaja 3
OcHOBHBIC IOHATHA 19 Panuannas mepa yria. 1 JIP13, JIP14
TPUTOHOMETPHH. 20 BpamarensHoe qBHKEHUE. 1
21 IpakTHyeckoe 3ansaTue Nell 1
Brruncnenue KoopIMHAT TOYEK OKPY>KHOCTH.
Tema 3.2 Conep:xaHue y4eOHOIro MmaTepuaja 3
OcHoBHBIE 22-23 OcHoBHbIE (HOPMYITBI TPUTOHOMETPHH. 2 JIP13, JIP14
TPUIOHOMETPHYECKHE 24 IIpakTnyeckoe 3ansaTue Nel2 1
TOXKIECTBA. OmnpezeneHre TPUroHOMETPUYECKUX (PYHKIMI YMCIOBOTO apryMeHTa.
Tema 3.3 Copepxanue yueOHOro Marepuasa 3
IIpeodpasoBanus 25-26 IIpeobpazoBaHusl TPUTOHOMETPUYECKHUX BBIPAXKEHUH. 2 JIP13, JIP14
MpPOCTeNuX 27 IIpakTuyeckoe 3ansarue Nel3 1
TPHTOHOMETPHYECKHX [IpeobpazoBaHus NPOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAYKEHHIH.
BbIPaKeHH.
Tema 3.4 Coaepikanue y4eOHOro MaTepuajia 8
Tpuronomerpunueckue 28 ‘ OO6paTtHble TPUTOHOMETPUUYECKHE (DYHKIIHU. 1
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YPaBHEHHS U 29 VYpaBHeHus Bujga: Sint = a. 1
HepaBeHCTBA. 30 YpaBHeHus Buja: Cost = a. 1
31 VYpapaenwus Buja: tgt = a, ctgt = a 1
32 IIpakTuyeckoe 3ansitue Nel4 1
Pemrenne npocTenmmx TpUroHOMETPUYECKUX YPABHEHUM.
33 [IpocTeiimre TPUroHOMETPUYECKHE HEPABEHCTBA 1
34 Tunel TPUrOHOMETPUYECKUX YPABHEHUH U CIOCOOBI UX PELICHMUSL. 1
35 IIpakTnueckoe 3ansiTue Nel5 1
Pemrenne TpUroHOMETpUYECKUX YPAaBHEHUH U HEPABEHCTB.
Pa3nen 4. ®ynkuum u rpaguku 16
Tema 4.1 Copep:xaHue y4eOHOro marepuasa 3
DyHKUIMH. 36-37 OO6nacTh onpeeNeHnsl 1 MHOXKECTBO 3HAUCHHH. 2 JIP13, JIP14
I'paduk ¢ynkuun. Iloctpoenue rpadukoB (QYHKIUU 3aJaHHBIX
paznmuuHbIMU crioco6amu. ['paduku qpoOHO-THHEWHBIX (QYHKITHI
38 IIpakTHyeckoe 3ansaTHe Nel6 1
[Toctpoenne rpadhmkoB GyHKINH, 3aJaHHBIX PA3TUIHBIMH CIIOCOOAMH.
Tema 4.2 Conep:xanue y4yeOHOro Mmarepuaja 6
CaoiicTBa pyHKIHH. 39-40 CpoiictBa, mnpeobpasoBanus rpadukos QyHkuuid. CuMmmerpus 2 JIP13, JIP14
GbyHKIHA.
Cxema uccnenoBaHus QyHKIHU.
41 IpakTHyeckoe 3ansaTue Nel7 1
Yrenue rpadukoB (QyHKIIHIA.
42-43 CpoiicTBa u rpadMKu TPUTOHOMETPUUYECKUX (DYHKITUH. 2
44 IIpakTHyeckoe 3ansaTne Nel8 1
HccnenoBanue u noctpoeHue rpaukoB GyHKIUI.
Tema 4.3 Coaepikanue y4eOHOro MaTepuajia 7
Crenennsie, 45-46 CBoiicTBa cTeNEeHHBIX QYHKINH, UX TPaAPUKH. 2 JIP14
NoKa3aTeJIbHbIe, CBoiicTBa noka3aTeiabHbIX (YHKUIUH, UX Tpa(UKH.
Jorapu@MutiecKkue 47 IIpakTnueckoe 3ansTue Nel9 1
TPUTOHOMeTPHYecKHe

CBOMCTBa CTENEHHBIX, OKa3aTeIbHbIX (PYHKIUH, UX TpadUKH.
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(pyHKIUH. 48-49 Jlorapudmuueckue QyHKINH, X TpadUKH. 2
HenpepoiBHbIE 1 Ieproanveckue GyHKITUH.
50 IIpakTnueckoe 3ansaTue Ne2( 1
CBoiicTBa norapudmuyecknx QyHKIUH, UX rpaduKy.
o1 IIpakTnueckoe 3ansiTue Ne21 1
HccnenoBanue u noctpoeHue rpapukos QyHKIUH.
Il cemecTp
Pazjen S. IlpsiMble ¥ NJIOCKOCTH B MPOCTPAHCTBE 32
Tema 5.1 Conepxxanue yueOHOro Marepuaja 6
B3anmuoe pacnosnoxenune | 52-53 B3aumHoe pacnonoxeHne IByX OpsMbIX B IPOCTPAHCTBE. 2 JIP13, JIP14
NPSIMBIX H IIOCKOCTel B 54-55 IIpakTuueckoe 3ansitne Ne22 2
NMPOCTPAHCTBE. Pemenne 3a1a4 Ha B3aMMHOE PACTIOIOKEHUE TPSIMBIX.
56-57 IIpakTuueckoe 3ansitue Ne23 2
Pemenne 3a1a4 Ha B3aMMHOM PaCTIOI0KESHUHN TPSIMON U TNIOCKOCTH.
Tema 5.2. Conep:xaHue y4eOHOro Marepuaja 12
IMapanieabsHocTs NpsiMbIX | 58-59 [TapamnensHOCTS IPSAMOM M TUIOCKOCTH. [lapanienpbHOCTh 2 JIP13, JIP14
U IJIOCKOCTEH. IIJIOCKOCTEM.
60-61 [TapannensHbiit nepeHoc. CHMMETPHSI OTHOCUTEIBHO TIOCKOCTH. 2
62-65 [TapamtensHoe IpoekTupoBanue. [lmomans OpTOroHaIBHOK 4
IPOEKIIHH.
66-67 IpakTHyeckoe 3ansaTHe Ne24 2
3ajauu Ha CBOMCTBA MapajuIeIbHbIX IIJIOCKOCTEH.
68-69 IpakTHyeckoe 3ansaTHe Ne25 2
3amaun Ha mapauieTbHOE MPOSKTUPOBAHHUE.
Tema 5.3 Copepxanue yueOHOro Marepuasa 14
Yrasl mexay npsameivu 1 | 70-71 [lepneH IMKYISIPHOCTD NPSMOM U TJIOCKOCTH. 2 JIP14
IUIOCKOCTSIMH. 72-73 [lepnieHIuKyNIAp M HAKJIOHHAS. YTOJI MEXAY NPSMOU U MIOCKOCTHIO. 2
74-75 IIpakTnueckoe 3ansaTue Ne26 2
3ajauy Ha ONpeJIeIeHNe YIila MeX Ay NPsIMON U MIOCKOCTHIO.
76-79 JIByrpaHHbIi yroj. Yroi MexIy INIOCKOCTSMHU. 4

[lepneH TMKYJIIpHOCTD IBYX IJIOCKOCTEM.
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80-83 IIpakTuyeckoe 3ansitue Ne27 4
Teopema o Tpex nmepneHaAuKyIsIpax.
PaccTosinue OT TOYKH /10 TIIOCKOCTH.
Paznen 6. KoopauHaTsl 4 BEKTOPBI 24
Tema 6.1 Conepxxanue yueOHOro Marepuasa 12
Koopaunatsl n BexTopsl B | 84-87 [IpssMoyronpHas cucTeMa KOOPAUHAT B IPOCTPAHCTBE. 4 JIP14
NMPOCTPAHCTBE. dopmyra pacCTOSTHUS MEXIY JBYMSI TOUKAMH.
88-91 YpasHernne chepsl. YpaBHEHNE TUIOCKOCTH U IPSIMOH. 4
92-95 IIpakTuyeckoe 3ansitue No2§ 4
Pemenne 3ama4 mo teme: KoopiHATH M BEKTOPHI B IPOCTPAHCTBE.
Tema 6.2 Copep:xaHue y4e0OHOro MmaTepuaja 12
CxansipHoe 96-97 Bextopel. Monyns BekTopa. PaBeHcTBOo BekTopoB. CrojkeHue 2 JIP13, JIP14
Npou3Be/IeHHeE. BEKTOPOB.
98-101 IIpakTuyeckoe 3ansitue Ne29 4
JleficTBHsI C BEKTOpamH.
102-105 | YMHOXeHHE BekTopa Ha 4Yucio. Pa3zjoxxkeHue BekTOopa  TIO 4
HaTpaBJICHUSIM.
Yron mexay nBymst Bektopamu. [Ipoekius BekTopa Ha OCh.
106-107 | IpakTHyeckoe 3ansaTHE Ne3( 2
Brrauciienue yria Mexmy JByMsi BEKTOPaMH.
Pasznen 7. Hauaa MmareMaTH4YeCcKOro aHaJINu3a 56
Tema 7.1. Conep:xanue y4yeOHOro MmaTepuasa 8
ITocsienoBaTeIbHOCTH. 108-109 | CsoiicTBa YHUCJIOBBIX [I0CJIEIOBATEILHOCTEM. CymMupoBaHue 2 JIP13, JIP14
TI0CJICIOBATEIbHOCTEH.
110-111 | I'eomeTpuueckas mporpeccus. ApudmeTudecKkas mporpeccusi. 2
112-115 | IIpakTHyeckoe 3ansaTue Ne31 4
BbIuunciieHus 4iCHOB MOCIIEA0BATEILHOCTH.
Tema 7.2 Coaepikanue yueOHOro MaTepuajia 10
Iponssoanas GyHKIHM. 116-119 | [Tonatue o mnpou3BoAHONH GYHKIUH. [‘€OMETpUYECKHIl CMBICTT 4 JIP13, JIP14
IIPOU3BOJHOM.
120-123 | dusnyeckuii CMBICT TPOU3BOJHON. YpaBHEHHE KacaTeIbHOW K 4

rpaduKky QyHKIHH.
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124-125 | IIpakTuyeckoe 3ansitue Ne32 2
CocraBneHue ypaBHEHUS KacaTelnbHOH K rpaduky GyHKIHH.
Tema 7.3 Conepxxanue yueOHOro Marepuaja 20
Dopmy.IbI 126-129 | IIpou3BoaHbIE CYMMBI, pa3HOCTH. [Ipow3BoaHAs TPOU3BEICHUS. 4 JIP13, JIP14
auddepeHnpoBaHHS. ITponsBoHas YacTHOTO.
130-133 | IlpousBognas creneHHOM ¢(yHkumu. IIpon3BoaHas mMoOKa3zaTeNbHON 4
(yHKIMH.
134-135 | TIpou3BOJHBIE TPHTOHOMETPHUECKUX (PYHKITHI. 2
136-139 | IlpakTuyeckoe 3ansitue Ne33 4
Brranciienne nponu3BOAHBIX 2JIEMEHTAPHBIX QYHKITUH
140-141 | TIpowu3BogHAS CIOKHOM (PYHKIIHH. 2
142-145 | TlpakTuyeckoe 3aHaTHe Ne34 4
Boruncnenue npon3BOAHBIX CIOXKHBIX QYHKINN
Tema 7.4 Conep:xxanue y4yeOHOro marepuasa 18
ll;[;) ?ﬂ%iﬁ;};ﬁ; K 146-147 | Bospactanue u yObiBaHHe (QYHKUHUU. TOUKM MakCUMymMa, MUHHUMYMa. 2 JIP13, JIP14
UccIe10BaHNI0 PyHKIUIL. IKCTPEMYM (yHKINH.
148-149 | IlpakTHyeckoe 3aHsaTHE Ne35 2
Bo3spacranue n yobiBanue, SKCTpeMyM (DyHKITHH.
150-153 | MOHOTOHHOCTh (h)YHKITUH. 4
HauOospine, HanMeHbIMe 3HAUCHUS (PYHKITHIA.
154-157 | IlpakTHyeckoe 3aHsaTHE Ne36 4
HaxosxeHre HanOoJIbIIero ¥ HAMMEHBIIETO 3HAYCHUsT (DYHKIINH.
158-159 | [IpumeHeHue MPOU3BOTHON K UCCIEIOBAHUIO (DYHKIIHIHA. 2
160-163 | IpakTH4eckoe 3aHsaTHE Ne37 4
HccnenoBanue, noctpoeHue rpadukoB GpyHKINH.
Pasnen 8. UnTerpas u ero npuMeHeHue 18
Tema 8.1 Coaepikanue y4eOHOro MaTepuajia 4
IlepBooGpa3nas. 164-165 | CsoiicTBO nepBooOpa3HOi. [IpaBuiia BeIYMCICHNS IEPBOOOPA3HBIX. 2 JIP13
166-167 | lpakTuueckoe 3ansaTue Ne38 2
Brruncnenue nepBooOpa3HbIX.
Tema 8.2 Coaepikanue yueOHOro MaTepuajia 14
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HuTerpan u ero 168-169 | HeompeneneHHble MHTErpaibl. 3ajadya O IUIOMAAW KPUBOJIUHEHHOM 2 JIP13, JIP14
NpUMeHeHHUsI. Tparenum.
®opmyiia Herorona- 170-171 | ®opmyna Herotona-Jleiibnuna. 2
JleiGHuna. 172-175 | IlpakTH4eckoe 3ausiTue Ne39 4
Brruncnenue miomaneil KpUBOJIMHENHBIX TPAIICIUHN.
176-177 | OnpeneneHHbIC HHTETPAJIBL. 2
178-179 | MpakTuueckoe 3ansaTue Ned( 2 2
Brrunciienne onpeeIeHHbIX HHTETPaJIOB.
180-181 | [IpuMeHeHHE UHTETPAIOB B (PU3UKE M TEOMETPHH. 2
Pazagen 9. MHOrorpaHHHMKH U TeJia BpalleHUs: 36
Tema 9.1. Copep:xanue y4eOHOro MmaTepuaja 14
MHororpaHHuKH. 182-183 | CroBaps reomerpun. [lapamnenenumen. [IpsmMoyroabHbIi 2 JIP13, JIP14
napajuiesIeTumne]I.
184-185 | Ky6. [Ipu3ma. [Ipsimast, mpaBuiibHas Ipu3Ma. 2
186-187 | IIpakTuyeckoe 3ansaTue Nedl 2
Pemenue 3aga4 Ha CBOMCTBA MPU3MBI, MTapaJIJIEICIUIIE A,
188-189 | INupamuma. Terpadap. 2
190-191 | IMpakTu4yeckoe 3ansitue Ne42 2
Pemenue 3aga4 Ha CBOMCTBA MUPaMU/IbI, TETPAdIpa.
192-193 | CummeTpuu B MHOTOTrpaHHUKaX. [IpaBuiibHbIE MHOTOTPAHHUKH. 2
194-195 | IIpakTHueckoe 3ansitue Ne43 2
[Moctpoenue ceueHuit Kyoa, MpU3MBI, TUPAMUJIBI.
Tema 9.2. Testa un Conep:xaHue y4eOHOro Mmarepuasa 8
NOBEPXHOCTH BpalleHUs 196-197 | Hununap. Konyc. 2 JIP13, JIP14
198-199 | IIpakTHyeckoe 3ansitue Ned44 2
[TocTpoenue ceveHuil NMIMHIPa, KOHYCA.
200-201 | [Iap u cdepa, ux ceyeHus. KacarenbHas miiockocTs K chepe. 2
YpaBHeHue chepsbl.
202-203 | MpakTuyeckoe 3ansTue Ne45 2
Pemenue 3ama4 no teme: Tena n MOBEPXHOCTH BpallleHUs
Tema 9.3 Coaepikanue y4eOHOro MaTepuajia 14
N3mepenus B reomerpun. | 204-205 | [Tnomans u o6wem kyba. [lnomans 1 00beM napaienenunenaa. 2 JIP13, JIP14
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[Tnomane npusmsl. OOBEM IPU3MEI.

[Tnomans nupamuasl. OObEM TUPAMUIBL.

206-207 | IIpakTnyeckoe 3ansaTue Ne46 2
[IpoGnemHubIil ypok
«Bpranciienue ionaiei TOBEPXHOCTH MHOTOTPAHHHUKOBY.
208-211 | IIpakTnyeckoe 3ansiTue Ne47 4
Brrurcnenue 00beMOB MHOTOTPAHHHUKOB.
212-213 | Inomans mumuHApa. OOBEM HIIHHIPA. 2
[Tnomane konyca. O6bem koHyca. [Tnomans u o6beM mapa.
214-217 | llpakTH4eckoe 3aHATHE Ned8 4
Brruncnenue moniaaeit 1 00eMOB TEJ BpallleHuUs.
Pazjnen 10. YpaBHeHusi 1 HepaBeHCTBA 28
Tema 10.1. YpaBHeHuUs 0 Coaep:kaHue yueOHOT0 MaTepuaja 28
CHCTEeMbI YPaBHEHHUH. 218-219 | PaBHOCWIBHOCTH  ypaBHEHWH. OCHOBHBIE TIPHUEMBI  pEIICHUS 2 JIP4, JIP13,
YpaBHEHUH. JIP14
PanmonanbsHbie ypaBHeHus. ppannoHaibHbIE YpaBHEHUS.
220-223 | lIpakTu4yeckoe 3ansitue Ne49 4
Pemenue panoHaNbHBIX YPABHEHHIA.
224-227 | llpakTu4yeckoe 3ansitue Ne50 4
Pemenue nppanmoHanbHbIX YPaBHEHUM.
228-229 | IlokazarenbHbIEe ypaBHCHHS. 2
230-233 | IpakTu4yeckoe 3ansitue Ne51 4
Pemrenne nokazarenbHbIX ypaBHEHMIA.
234-235 | TpuroHoMeTpU4ECKHE YpaBHEHUSI. 2
236-239 | IIpakTu4yeckoe 3ansitue Ne52 4
Pemenne TpUroHOMeTpHUYECKUX YpaBHEHHIA.
240-241 | OcHOBHBIE ITPUEMBI PELICHHS CUCTEM YpaBHEHHIA. 2
242-245 | IIpakTu4yeckoe 3ansitue Ne53 4
Pemenue cucreM ypaBHEHHUI.
CamocrosiTesibHast padoTa 00y4aromMxcst 2
1. 3ammrTa UHAMBUAYATHEHOTO MPOEKTA.
NUTOIO: 259
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5. YCJIOBUS PEAJIMBALIMU ITPOI'PAMMBI YYEBHOI'O TIPEJIMETA

5.1. TpeGoBaHusi K MUHUMAJILHOMY MaTepHAIbHO-TEXHUYECKOMY 00ecre4eHHuIo
Peanuzanus yaeGHOTO peamera TpedyeT HaINIHS:
- yueOHOTO KabuHeTa;
- KOMIIBIOTEP C JUIIEH3UOHHBIM ITPOTPAMMHBIM 00€CTICUeHUEM U MYJIbTUMEINA TIPOCKTOD;
- cTaHaapTa cpeaHero (MoJIHoTo) 00IIero oopa3oBaHus MO MaTeMaTHKe (MTPOMMIBHBINA YPOBEHB);
- HAy4HOM, HAY4HO-TIONYJIIPHOM, HCTOPUYECKOH JIUTEPATYPHI;
- CIIPABOYHBIX TOCOOMH (SHITUKIIONIENH, CIIOBAPH, COOPHUKHA OCHOBHBIX ()OPMYJI U T.I1.);
- TabnuUIIBI MO anreOpe M HavajaM aHajau3a, TEOMETPUU IS CIIO;
- AQyAUTOPHOM JOCKU C MarHUTHOM NMOBEPXHOCTHIO U HAOOPOM MPHUCTIOCOOTEHUM [Tl KpeTIeHus Talu1L;
- KOMILJIEKTa CTEPEOMETPUYECKHUX TeJl (AEMOHCTPAlMOHHBIH);
- mKada CeKIIMOHHOTO JUIsl XpaHEeHUs: 000py10BaHuUs
- CTE€H/Ia 3KCIIO3UIIMOHHOTO.
Peanuzanuss mnporpaMMbl  y4eOHOTO IpeAMeTa MpelycMaTpUBAeT HCIOJIb30BaHHWE LU(POBBIX
obpasoBartenbHbIX pecypcoB: Google Kimacc, o6mako Maitn, POII.

5.2 UudopmanmoHHoe odecnieyeHne 00ydeHus!
Ilepeyenb yueOHbIX n3aannii, UHTEpHET-pecypcoB, 1ONMOJTHUTEIbLHON JTUTEPATYPBI:

OcHoBHas1 JuTEparypa
1. bBammakoB M.UM. Maremartuka: anreOpa ¥ Hauajga MaTeMaTHYECKOTO aHAJIN3a, TEOMETpHs: y4deb. it
CTyI. yupexnaeHui cpea. npod. obpasoanus / M.M.bammakos.- 3-¢ m3a., crep.- M.: U3natensckuid
HeHTp «Akagemus», 2017.
JononHuTeLHAS TUTEPATypa

1. Anre6pa u Havana maTemaTudeckoro ananuza. 10-11 kraccel: yueOHUK s 001e00pa3oBaTeIbHBIX
opraHuzamuii: 6a3oBeiii U yrimyosneHHsld ypoBHH / A.ILl.Amumos, FO.M.Kossirun wu np. -3-e¢ w3g.,
nepepad.- M.: [Ipoceemenune, 2016.
2. Anrebpa W Havaja MaTEeMaTH4YeCKOro aHanu3a. Mertoauueckue pekomeHmamuu. 10-11 kimaccer:
ydueOHOe mocodue s 001meoopa3oBaTenbHbIX opranu3anuii / H.E. ®enopora, M.B.Tkauesa .-3-¢ usn.,
nepepad. - M.: IIpocBemenue, 2017.

HNuTepHeT-pecypcebl
Bcest anemenrtapnas matemaruka: CpeqHsisi MaTeMarudeckas HHTepHeT-1koa http://school.msu.ru
I'azeta «Maremartuka» u3gareianckoro goma «IlepBoe centsaops» http://mat.1september/ru
Matemaruka B OTKpbITOM KOJUIe/pke http://math.oumet.ru
Marepuansl 1Mo maremMaTwke B EauHONW Koyuiekiuu 1H(POBBIX 00pa30BaTEIbHBIX PECYypPCOB
http //school_collection.edu.ru/collection/matematika/
5. Ob6mepoccuiickuii MaremaTrueckuii mopran Math Net.Ru http://www.mathnet.ru
6. Tlopran Allmath.ru — Bcst Mmatemaruka B oHOM Mecte http://math.ournet.md
7. DnextpoHHas Oubnmoteka http://www.znanium.ru

el NS =

5.3. O0mue TpedoBaHUs K OPraHU3alMu 00pa3oBaTeJbLHOIO Mpouecca

VYcnoBusi NpOBEAEHUS 3aHATHM, KOHCYIbTAlIMOHHOM IMOMOILIM OOYyYarolUMCcs, B TOM YHUCIE C
IpUMeHEeHHEM (OPM JIEKTPOHHOTO 00ydeHHS U AUCTAHLIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA:

Opranuzanus oOpa3oBaTeNbHOIO Mpollecca B 00pa30BaTENIbHOM YUPEXKJIEHHH OCYIIECTBISIETCS B
COOTBETCTBUH ¢ 00pa30BaTEIbHBIMU MPOrPaMMaMH U PACIICAHUSMU 3aHITHH.

[Ipu peanuzanuu 00pa3oBaTeIbHBIX MPOrpaMM HE3aBHCHMO OT (OpM MOJy4yeHus 0oOpa3oBaHUs
MOTYT TPHUMEHATHCS JJIEKTPOHHOE OOydeHue, AMCTAaHIMOHHBbIE O00pa3oBaTelIbHbIE TEXHOJIOTHH
B MOpsZKE, YCTAHOBJIECHHOM (pe/lepalbHbIM OpPraHOM HCIOJHUTENBHOW BIIACTH, OCYIIECTBISIOIINM
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¢GyHKIMU 10 BBIPAOOTKE TOCYAApPCTBEHHOW MOJMTHKMA W HOPMATHBHO-TIPAaBOBOMY PETYIMPOBAHHUIO B
cdepe oOpazoBaHUsI.

Ilon »snekTpoHHBIM OOy4YeHHEM TOHMMAETCSl OpraHu3anus o0pa30oBaTEIBHOTO Ipolecca ¢
NpUMEHEHHEM cojiepikamieiics B 0a3ax JaHHBIX M WCHOJIb3YeMOW NpU peain3aluui 00pa30BaTEIbHBIX
nporpamMMm  HHGOpMamuK H o0ecreunBalOUMX ee¢ 00paboTKy HH(POPMALMOHHBIX TEXHOJOTHIA,
TEXHUYECKUX CPENICTB, a TaKkKe WHPOPMALNOHHO-TEICKOMMYHUKAIIMOHHBIX CETeH, 00eCreunBarommnx
nepeaavy 1o JUHUASM CBS3H YKa3aHHOW MH(OpMaIy, B3aNMOICHCTBIE YIaCTHUKOB 00pa30BaTEIbHOTO

nporecca.
IIpenonaBarenb UCNOJIb3YeT:

1. DnexTponnsie oOpazoBarenbHbie pecypebl: Google Knacc, o6nako Maiin, POILL.
2. DnexTpoHHbIe HH(pOpMaMOHHbIe pecypchl: DBC, TeMaTHuecKue cailThl, MOPTAIIbL, I0TYO.
3. TexHonoruyeckue cpeacTBa MpH MNOMOIIN KOTOPBIX ocylecTBisuiack cBs3b: 11K, HOyTOyK, miuaHmier,

cMapTdoH.

6. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O ITPEJIMETA
KoHTpo/1b 1 o1leHKa pe3yabTaToOB OCBOEHHS YU€OHOTO IIPEMETa OCYIECTBIISETCS PenojaBaTeieM
B MpOIECCE MPOBEACHUS MPAKTUUECKUX 3aHATUHN, TECTUPOBAHMSI, a TAKXKE BBIMOJTHEHUS 00yJaroIIUMHUCS
VHJMBHUIYyAJIbHBIX 3aJaHUM, UHAUBUYaIbHbIX ITPOEKTOB, UCCIECTIOBAHNUN, B TOM YHCJIE C IPUMEHEHUEM
(GbopM 2IEKTPOHHOTO 00YyYEHHS M TUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHIA.

Pe3yabTarsl 00yyeHus

@ opMBbI M METOAbI KOHTPOJIS U OLleHKH
pe3yJbTATOB 00yUYeHHs

1

2

JIUYHOCMHBbIE.

— c(hopMHPOBAaHHOCTH MPECTABICHUN O MaTEMaTHKE KaK
YHUBEPCAJIHLHOM SI3bIKE HaYKH, CPEACTBE MOJCIUPOBAHUS
SIBJICHUN U MPOIIECCOB, UIEAX U METOJaX MaTeMAaTUKH;

— MOHMMAaHHE 3HAYUMOCTU MAaTEMATHKH JIJIsl HAY4HO-
TEXHUYECKOTO Iporpecca, chopMHUpOBAHHOCTh OTHOIICHUS
K MaTeMaTUKe KaK K 4aCTH O0IIeYeI0BEYECKON KyIbTYphI
yepes 3HAKOMCTBO C UCTOPHUEH Pa3BUTHUSI MATEMATUKH,
JBOJIIOIIMEH MaTEMaTHUCCKUX HJICH;

— pa3BUTHE JIOTUYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO
BOOOpaKeHHU s, AITOPUTMUIECKON KYIbTYPbl, KPUTUYHOCTH
MBIIILJICHHS Ha YPOBHE, HEOOX0AMMOM JUIsl Oy myieit
npodeccruoHaNbHOM IeATENbHOCTH, JUISI IPOIOJKEHUS
o0Opa3oBaHus ¥ caMOOOpa30BaHMUS;

— OBJIaJICHUE MAaTEeMAaTUYECKUMHU 3HAHUSMU U YMEHUSIMU,
HEO0OXOIMMBIMH B TOBCEAHEBHOMN KU3HU, JIJISI OCBOCHHUS
CMEXKHBIX €CTECTBEHHO - HAYYHBIX JUCLUIUIMH U
JTUCUUIUIMH NPO(eCcCHOHATBHOTO LUKJIA, A1 TMOTy4YeHUs
o0Opa3oBaHus B 00JacTsAX, HE TPEOYIOLUUX yriyOIeHHOH
MaTeMaTH4YeCKOH MMOArOTOBKH;

— HaBBIKM COTPYAHUYECTBA CO CBEPCTHUKAMM, AETbMHU
MJTIAJIILIEr0 BO3PAcTa, B3POCIBIMHU B 00pa30BaTEIbHOM,
OOIIECTBEHHO MOJIE3HOH, yUeOHO-UCCIEeI0BATENbCKOM,
MIPOEKTHON U JPYTUX BUAAX NEATEIHbHOCTH;

— TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE
caM000pa30BaHUIO, HAa IPOTSHXKEHUN BCEH JKU3HU;
CO3HATEJIbHOE OTHOIIEHHE K HENPEPHIBHOMY 00pa30BaHUIO

1. Ycrabrit onpoc.

2. TecroBoe 3amanue.

3. CamocrosTenbHas padoTa.

4. ®OTO-0TYET.

5. Onpoc B peKUM BUACOKOH(EPEHITHH.
6.0n-line-onpoc nHa maardopme Google
Kiacc.

7. MaTemMaTHueCKU TUKTAHT.

8. NuddepeHtiupoBaHHBIN 3a4ET.
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KaK YCJIOBHIO YCIICIIHOM Mpo(deccHoHalIbHONW U
OOIIIECTBEHHOM I€SATCILHOCTH,

— FOTOBHOCTb U CIIOCOOHOCTDH K CAMOCTOSITEIbHOM
TBOPYECKON U OTBETCTBEHHOM JIEATEIIbHOCTH;

— FOTOBHOCTb K KOJUIEKTUBHOM paboTe, COTPYAHUYECTBY
CO CBEPCTHHKAaMHU B 00pa30BaTEIbHOM, OOIIECTBEHHO
10JIE3HOM, yueOHO-HCCIIe0BATEIBCKOM, TPOEKTHOM U
IPYTUX BUAAX ACSITEIBHOCTH,

— OCO3HAHHBIN BBIOOD Oynymieil mpodeccun u
BO3MOJKHOCTEH peain3aiuu COOCTBEHHBIX KM3HEHHBIX
IJIAHOB; OTHOIIIEHUE K MPO(EeCCHOHATBHOM JIeATEIbHOCTH
KaK BO3MO>KHOCTH y4acCTHs B PEIICHUU JIMYHBIX,
00I111eCTBEHHBIX, TOCYAPCTBEHHBIX, 00IIEHAIIMOHATBHBIX
pooIeM;

mem anpedmemnbw:

— YMEHHE CaMOCTOSITEIILHO ONPEACIIATH 1NN
NESITETFHOCTH M COCTABJIATD IUIAHBI ICSITEILHOCTH;
CaMOCTOSITEIHHO OCYIIECTBIISATh, KOHTPOJIUPOBAThH U
KOPPEKTUPOBATH ACSITEIIBHOCTD; UCIIOJIh30BaTh BCE
BO3MOXHBIC PECYPCHI TSI TOCTHKEHUS TIOCTABIICHHBIX
el U peaau3aluu IIaHOB I€ATEIbHOCTH; BEIOUPATh
YCIICITHBIC CTPATETHH B PA3ITUIHBIX CUTYAITUSX;

— YMEHHE MPOTYKTHBHO OOIIATHCS M B3aUMO/ICHCTBOBATH B
MIPOLIECCE COBMECTHOM NI TEIbHOCTH, YYUTHIBATh MMO3UIIUU
JIPYTUX YIaCTHUKOB JIEATEIBLHOCTH, Y)PEKTUBHO
paspemiath KOH(IJIUKTHI,

— BJIaJICHUE HAaBbIKaMU MIO3HABATENIbHOM, y4eOHO-
HCCIIEIOBATEIBCKON M MPOEKTHOM JAESTEIbHOCTH,
HaBBIKAMH Pa3peIIeHHs Mpo0JieM; CIIOCOOHOCTh U
TOTOBHOCTb K CAMOCTOSITEIbHOMY MTOUCKY METOJI0B
pelIeHUs MPAaKTUYECKUX 3aja4u, IPUMEHEHHUIO Pa3IMYHbIX
METO/I0B IO3HAHMS,

— FOTOBHOCTb U CLIOCOOHOCTH K CAMOCTOSITEITLHOM
MH(OPMALIMOHHO-TI03HABATEILHOM 1€ TEIbHOCTH,
BJIa/ICHHUE HABbIKaMU MOJYYEHUS HEOOX0AUMOI
nH(}OpPMALIUY U3 CIOBAapei pa3HbIX THUIIOB, YMEHUE
OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(POPMAIIUH,
KPUTHYECKH OLIECHUBATh U UHTEPIPETUPOBATH
nH(MOPMALIKIO, IOTYYAEMYI0 U3 PA3INYHBIX HCTOYHUKOB;
(B pen. IIpukaza Muno6puayku Poccuu ot 29.12.2014 N
1645)

— YMEHHE HCII0JIb30BaTh CPeICTBAa MHPOPMAITMOHHBIX U
KOMMYHHKAIIMOHHBIX TexHonorui (ganee - UKT) B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3aIMOHHBIX 33724 C COONMI0IEHuEM TpeOoBaHMIA
APTrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, IPaBOBbIX U 3TUYECKUX HOPM, HOPM
nH(POPMAIIMOHHOH 0€301MacHOCTH;

— BIIQJICHHE SI3BIKOBBIMH CPEACTBAMH: YMEHHUE SICHO,
JIOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOUKY 3pEHUS,
WCIOJIb30BATh aJICKBATHBIC SI3BIKOBBIE CPEJICTBA;

— BIIAJICHHE HAaBbIKAMU TIO3HABATEILHOU peICKCHH KaK

1. Ycrubrit omnpoc.

2. TectroBoe 3amanue.

3. CamocTosTenbHas padoTa.

4. ®oTO-0THUET.

5. Ompoc B pexuM BUACOKOHPEPEHIINH.
6.0n-line-onpoc wa mnardpopme Google
Kiacc.

7. MaremaTndeckuii JUKTAHT.

8. NuddepeHnnpoBaHHBIN 3a4ET.
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OCO3HAHMS COBEPIIAEMBIX JECUCTBUIA U MBICIUTEIIBHBIX
MPOLECCOB, NX PE3YJAbTATOB U OCHOBAHMI, TPAHUL] CBOETO
3HAHUS U HE3HAHUS, HOBBIX IT03HABATCILHBIX 3a/1a4 U
CPEACTB ISl UX JOCTUKEHUS;

— LENEYCTPEMIICHHOCTD B IOMCKAX W MPUHATUU PELICHHM,
CO00pPa3UTEIHLHOCTh U MHTYHIIHS, PA3BUTOCTh
MIPOCTPAHCTBEHHBIX MIPEICTABIICHUI; CTIOCOOHOCTD
BOCIIPUHUMATH KPAaCOTy U TAPMOHHUIO MUPA;

npeomemmbole:

— c(hopMHPOBAHHOCTH NIPEJICTABJIICHUN O MATEMATHKE KaK
qacTu MHpOBOﬁ KYJbTYPbI 1 O MCCTC MAaTCMAaTUKHU B
COBPEMEHHOW ITUBHIIN3AIINH, O CIIOCO0AX OTHMCAaHMS Ha
MaTeMaTHUYECKOM SI3EIKE SIBJICHUU PECAITBHOIO MHpPaA;

— c(OpMHUPOBAHHOCTD NPEACTABICHUN O MAaTEMaTHIECKUX
HOHATHUAX KaK 0 BaXKHEUIINX MaTeMaTHUIECKUX MOACIAX,
MMO3BOJIAOIHUX ONMCBIBATE U U3Y4YaTb pa3HbIC IMPOUCCCHI 1
SBJICHHUA, IOHUMAaHUE BO3MOXKXHOCTH aKCUOMAaTHYECKOI'O
MOCTPOSHHSI MAaTEMAaTHIECKUX TEOPHIA,

— BJIaJICHHE METOJJAMHU JI0Ka3aTEeIbCTB M aITOPUTMOB
peIICHNA; YMCHUC X NIPUMCHATH, IPOBOJUTH
J0Ka3aTeIbHbBIE PACCYXKICHUS B XOJI€ PEIICHHUS 33134,

— BJIAACHUEC CTAaHAAPTHBIMU ITPUCMaMU PCIICHUA
palruOHAJIBHBIX U UPPAIUOHAJIIBHEIX, ITOKAa3aTCIIbHBIX,
CTETICHHBIX, TPUTOHOMETPUICCKUX YPaBHEHHUH 1
HEPaBEHCTB, UX CUCTEM; HCIIOJIb30BaHHE TOTOBBIX
KOMIBIOTEPHBIX ITPOTPAMM, B TOM YHUCIIE JIJIsS TIOUCKA ITYTH
pelIeHNs ¥ WILTIOCTPAIMK PEUICHUsT ypaBHCHUH U
HEPaBEHCTB;

— cpopMHUPOBAHHOCTH MPEICTABICHU 00 OCHOBHBIX
MIOHATHUSX, UICAX U METO/IaX MATEMaTHYECKOTO aHAIIN3a;
— BJIaJICHHE OCHOBHBIMH MOHATHUSAMH O TUIOCKUX U
MPOCTPAHCTBEHHBIX TEOMETPUIECKUX (DUTYpaX, UX
OCHOBHBIX CBOMCTBaX; CHOPMHUPOBAHHOCTH YMEHHS
pacro3HaBaTh Ha YepTEkKax, MOJICISIX M B PEaIbHOM MHPE
reOMETPUIECKUE (PUTYPBI; IPUMEHEHUE H3yYCHHBIX
CBOMCTB T€OMETPHUYECKUX PUTYp U (GOpMYIT ISl pEIICHUS
TEOMETPUYECKUX 3aJ1ay ¥ 3aJ1a4 C MPAKTHUYCCKUM
COJICpKAHHUEM;

— c(OpPMUPOBAHHOCTD NPECTABICHUIN O TIpOIIeccax
SIBIICHUSIX, HIMCIOIIIMX BEPOSITHOCTHBIN XapakTep, O
CTaTUCTHYECKMX 3aKOHOMEPHOCTSX B peallbHOM MHpE, 00
OCHOBHBIX MOHATHUSX HJIEMEHTAPHON TEOPUHU
BEPOSITHOCTEH; YMEHHI HAXOIUTH U OLIEHUBATH
BEPOSATHOCTH HACTYIUIEHUS COOBITUI B MPOCTEHIINX
MPAKTUYECKUX CUTYAIUSX U OCHOBHBIC XapaKTCPUCTHKH
CIIyYaiHBIX BEJIHMYUH;

— BJIaJICHHE HABBIKAMHU UCIIOJIb30BaHUS TOTOBBIX
KOMITBIOTEPHBIX MPOTPAMM TP PELICHUH 33124,

— JUIS CIIETBIX U CIA00BUISIIUX O0yJatOLITUXCS:
OBJIAJICHUE MPABUJIAMH 3alCU MaTEMATHYECKUX POPMYIT U
CMELUANBHBIX 3HAKOB PeNbe(PHO-TOYEUHON CHCTEMBI
o0o3Hauenuii JI. bpais;

1. YcrHblii onpoc.

2. TecToBoe 3aaHME.

3. CamocTosTenbHas padora.

4. ®oTO-0THUET.

5. Ompoc B pexuM BUACOKOH(PEPEHLINH.
6.0n-line-onpoc wa mnarpopme Google
Kiacc.

7. MaTeMaTH4eCKnil TUKTaHT.

8. [IpakTHdeckoe 3aHsATHE.

9. MuddepeHtmpoBaHHbII 3aU€T.
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OBJIaZICHUE TaKTUIIBHO-0CA3aTEIbHBIM CIIOCOO0OM
o0cIieZIoBaHUs M BOCTIPUATHS PEIbEPHBIX H300paKeHUN
MPEIMETOB, KOHTYPHBIX H300payKeHHI T€OMETPHUECKIX
duryp u apyroe;

HaJIMYME€ YMEHUS BBIIOJIHATh T€OMETPUUECKHUE TIOCTPOCHUS
C TIOMOUIBIO UPKYJISA U JIMHEHKH, YUTATh pebedHbIC
rpaduKy 3JIeMEHTapHBIX (QYHKIMH HAa KOOPIUHATHOM
TUIOCKOCTH, IPAMEHSATH CIIEIUAIbHBIC TIPUCTIOCOOICHUS
st penbedroro uepyenns ("Apadpremen", "Ikonpauk");
OBJIAJIEHUE OCHOBHBIM (DYHKIIMOHAJIOM IIPOrPAMMBI
HEBU3YaIBHOTO JIOCTYyIa K MHPOPMAIIUU Ha IKpaHe
MEPCOHAIBHOIO KOMIIBIOTEPA, YMEHNE UCIIOIB30BATh
MepCOHaIbHbIE THPIOTEXHUYECKHE CPEACTBA
MH(OPMALMOHHO-KOMMYHUKAIIMOHHOTO JIOCTYIIA CJIEIBIMU
00yJaroIIMMuUCH;

(nn. 9 BBeaeH [Ipukazom Muno6pHayku Poccun ot
31.12.2015 N 1578)

— JUIs 00y4aroIuXcsi C HapyUIEHUSIMU OTIOPHO-
JIBUTATEIILHOTO allnapara:

OBJIaJIEHHUE CIIeIUaTbHBIMU KOMIIBIOTEPHBIMU CPEACTBAMHU
MIPE/ICTaBJICHMS U aHaIM3a JaHHBIX U YMEHHE
UCI0JIb30BATh NIEPCOHAIbHBIE CPEICTBA JOCTYIIA C YYETOM
JIBUTATENIbHBIX, peYe/IBUraTeNIbHbIX U CEHCOPHBIX
HapYIIEHUI;

HaJINYMe yMEHUs UCII0JIb30BaTh IEPCOHAIbHBIE CPEJCTBA
J0CTyna.

(rm. 10 BBenen [Ipukazom MunoOpHayku Poccun ot
31.12.2015 N 1578)

OIIEHKA OCBOEHMS OBYYAIOIIMMHCSI OCHOBHOM OBPA3OBATEJIbHOM
MMPOI'PAMMBI B YACTU JOCTUKEHUSA TUYHOCTHBIX PE3YJIBTATOB
Onenka AOCTHXKEHHS OOY4aroIIMMHCS JUYHOCTHBIX PE3YJbTaTOB MPOBOJAUTCA B paMKax
KOHTPOJIbHBIX U OLICHOYHBIX MPOLIETYP, IPEAYCMOTPEHHBIX HACTOALIECH MPOrpaMMOi.

JIMYHOCTHBIE Pe3yJIbTAThI @®opMbl W MeTOAbI KOHTPOJSI W OLEHKH
pe3yJbTaToOB

JIPA-TIposBnsromuii ¥ JIE€MOHCTpHpPYIOIIMii | —  JAEMOHCTpauus —uHTepeca K Oynymuei
yBaXEHUE K JIIOIAM TpyJda, OCO3HAKOLIUN npodeccuu;

— I'OTOBHOCTH K O6H.I€HI/IIO u B3aHMOHeﬁCTBHIO C
JIIOAbMU CaMOr'o pasHOro craryca, 3THPI‘ICCKOI>1,

LIEHHOCTb cOOCTBEHHOTO Tpyaa. CTpeMsiuiics K
(hOpMUPOBAHUIO B CETEBOM Cpe/ie JIMYHOCTHO U

po(heccuoOHaIBLHOTO KOHCTPYKTHBHOTO | PETMIHO3HOH NPUHAJICKHOCTH u B
«dppOBOTO CrIenay MHOT000Pa3HBIX 00CTOATENHCTBAX.
JIP13- JlemoncTpupyrommii TOTOBHOCTH M |~  OLEHKa  COOCTBEHHOTO  IIPOJABHXEHHS,

CIIOCOOHOCTBH BECTH Auajior ¢ Apyrumu JIroJAbMH,
A0CTUI'aTb B HCM B3aMMOIIOHMMAHUSA, HAXOJAUTH

o0mue wenu U COTPYAHMYATH JUId  HX
JOCTUXKEHUS B npodeccuoHaIbHON
JESITEILHOCTH

JINYHOCTHOTO pa3BUTHUS;
— ydacTuc B HCCIEI0OBATEIbCKON U HpOCKTHOfI

paborte;
— y4acThe B KOHKypcax MNpo(eCCHOHAILHOTO
MacTepCcTBa, OJMMIHANaX Mo  mnpodeccuu,

BUKTOpPUHAX, B IPEIMETHBIX HEJIEIAX;
— co0JII0/IeHNe 3TUYECKUX HOPM OOILICHMS MPH
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B3alMO/IEICTBUH c oOyyaromumucs,
IIPEINOAABATEIISAMY, MacTepamu u
PYKOBOJUTENSMHU ITPAKTUKU;

— KOHCTPYKTUBHOE B3aMMOJICHCTBHE B Y4EOHOM
KOJUICKTUBE/OpUTaIe;

JIEMOHCTpAIMsl HaBBIKOB MEXJIUYHOCTHOIO
JIEJIOBOTO OOIIEHHUS], COLMATbHOTO UMUK,
NpPOSIBJICHUE  KYIbTYpbl  TOTpeOJICHUs
UH(POpMALUY, YMEHUH U HAaBBIKOB MOJIH30BAHUS
KOMIIBIOTEPHON TEXHUKOMW, HaBBIKOB OTOOpa U
KPUTUYECKOTO aHaju3a WHQPOpMAlWU, YMEHUS

OPHUEHTUPOBATHCS B WH(HOPMAITMOHHOM
MPOCTPAHCTBE.
JIP14- TIposenstomuii co3HaTeNbHOE OTHONIEHN| —  JACMOHCTpalus — MHTepeca K  Oyxaymien
K HEMpEephIBHOMY O0Opa30BaHUI0 KaK YCIOBUH npodeccu;
YCHENTHON MpOoQeCCHOHAIBHON W 00IecTBeHHOo]| — YIaCTHE B HCCIICI0BATEIBCKON M MPOCKTHOM
JIeSATEIIbHOCTH pabore;
— ydJacTHe B KOHKypcax Npo(ecCHOHATBHOTO
MacTepcTBa, OJMMMHAAax 1o mpodeccun,

BI/IKTOpI/IHaX, B Hpe)]MeTHI)IX HEACIIAX,

— KOHCTPYKTHBHOE B3aUMOJEHCTBHE B y4eOHOM
KOJUICKTHUBE/OpHUTaie;

JICMOHCTpAIMsl HABBIKOB MEKIUYHOCTHOTO
JIETIOBOT0 OOIIEHMS, COLIMAIBLHOTO HMHKA;

— TOTOBHOCTH K OOIIIEHUIO U B3aUMOJICHCTBHIO C
JIOJBMH CaMOTO Pa3HOI0 CTAaTyca, 3THUYCCKOM,

PEIUTHO3ZHOU MPUHAIIICKHOCTH " B
MHOTO0OpPa3HBIX 00CTOATEILCTBAX;
—  TMpOSIBICHHE  KYJIbTYpPhl  TOTPEOJICHHUS

uH(pOpPMaIlMY, YMEHUI U HABBIKOB MOJIb30BaHUS
KOMITBIOTEPHON TEXHUKOM, HaBBIKOB OTOOpa U
KPUTHYECKOI0 aHanu3a WHGOpMAalUU, YMEHHUS
OPUEHTUPOBATHCS B MH(OPMALIMOHHOM
POCTPAHCTBE;

— ydacTue B KOHKypcax MNpodecCHOHaIbHOrO
MacTepCTBa U B KOMaHIHBIX TPOEKTAaX.

Ilpu peanuzayuu yuebHoll npeomema c

npumeHneHuem opm

ocyujecmensiemcst Ha snekmpontnou niamgopme.: Google Knace, obnaxo Maiin, POIIIL

Dopmamu

U Memooamu meKywe2o KOHmpoJs ycnesaemocmu mo2ym 6dvims on-line-onpoc,
HabnooeHue, 0OMAWHUe 3a0aHus, KOHMPOIbHble U camMocmosmenvhvle pabomul, peghepamvl, Icce,
nabopamopuvle pabomsi, mecmuposanue on-line u off-line, npoexmuwi, 6udeo-omuemsi, 8eb6-Keecmul,
geOUHAapbl, BUOCOKOHBeEpeHyuu u opyaue Gopmbl MeKyuweco KOHMpOIs YCnesaemMocmu, no peueHuo

npenodasamelis, OMEEeMCMEEHHO20 3d Pearu3ayuto OUCYUNIUHBL (MOOYVIIA).
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IJIEKMPOHHO2O 06ylteHlxl}Z u
0ucmaHuu0HHblx 06pa306ameﬂbelx MEeXHOI02ULL mekymud KOHmMpOJlb U OYEHKA pe3yibnanios



TeMbl HHANBUAYAJIBHBIX IPOCKTOB:
1. Y 1uBUTENIbHBIA MUP YHCET.
2.4 =100? Cucrempl CUUCIICHUS.
3. «MHHMBIE 4YHCIa — 3TO NPEKpacHOe W 4YyAecHOoe yOexuiie O0KECTBEHHOTO IyXa, MOYTH YTO
coueranus ObiTus ¢ HeObITHEM» ['0Thpua Bunbrensm Jleitonur.
4. DTO yIUBUTEIHFHOE OHATHE «(DYHKITHS.
5. MHorosmkas creneHHasi pyHKLHS.
6. [loxazarenbHast pyHKIUS B IPUPOJAE U TEXHUKE.
7. JlorapuMbI B MATEMaTHUKE U HE TOJIBKO.
8. Ona 3KCIoHEHTe.
9. KoMy HyxHa 3Ta TPUTOHOMETPHUSI.
10. 3a 1500 net 1o OTKpHITHS MPOU3BOJAHON U UHTETpasa. ApXUMe.
11. KBagparypa kpyra wiv 3HaMEHHUTBIE 3aJJa4H IPEBHOCTH.
12. Cuctembl KOOPAUHAT.
13. ®urypsl 1 Tena BpalieHHUs.
14. Maremartuka B HH(OPMAIIMOHHBIX CHCTEMAX.
15. MareMartunka i1t MEHEKEPOB 10 ITPOIaXKaM.
16. MaremaTiueckas JIOTUKa U €€ JIOCTHKCHUSI.
17. KommiekcHble YHiclia U UX pojb B MaTeMaTHKE.
18. MHOTO JI1 SKCTPHMa B AKCTPEMAITBHBIX 3a/1auax.
19. Marpuunas anreOpa B 5KOHOMUKE.
20. TIpumeHeHme moka3aTebHON U JOrapupMIUecKoi QyHKIINH B IKOHOMHUKE.
21. HaxosxieHue o0beMa Telna 1 IeHTpa Macc Tejla ¢ TOMOIIBI0 HHTerpaia.
22. IlpuknagHoe 3HaYeHUE TEOPUH TpadoB.
23. I'eomerpust JIobaueBCKOro Kak MpuMep akKCHOMaTHIECKON TCOPHUH.
24. Vcnionp30BaHKWE MAaTPUILL IPU PELIEHUH SKOHOMUYECKHX 3a/1ad.
25. TlocTpoeHne YMCIOBBIX CHCTEM.
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