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PaGouas mporpamma pa3paboTaHa Ha OCHOBE TpeboBaHHMH denepaibHOTO
roCyapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa CpeaHero oOmero o0pa3oBaHUS,
YTBEP>KIEHHOTO MpuKka3oM MuHucTepcTBa 00pa3zoBanus U Hayku Poccuiickoit deaepanuu
or 17.05.2012 Ne413 «OO yrBepxkaeHUH (enepaibHOrO0  TOCYIapCTBEHHOTO
00pa3oBaTEILHOTO CTaHAapTa CPEIHETO OOIIET0 00pa30BaHM» U IPUMEPHOHN IIPOTPaMMBI
o01e0o0pazoBarebHON Y4eOHOW MUCIUMIUTMHBI « MareMatruka» i MpoQecCcuoHaIbHBIX
oOpazoBareNnbHbIX OpPTaHU3AIUH.

Opranmsanus-pazpadoT4uK: rOCyAapCTBEHHOE npodeccuoHanbHOE
oOpazoBatenbHOE yupexieHue Tynbckoit 00macTu « TylbCKUid KOJIIEIK CTPOUTENHCTBA U
oTpaciieBbIx TexHoJorui» (nanee — ['TIOY TO «TKCuOT»).

Paspaborumk: JlaBeinoB HOpuit CepreeBuu, npenogasarens [TIOY  TO
«TKCuOT».

PaccmoTrpena u ogo0peHa Ha 3aCE€aHWM LHUKIOBOW METOJUYECKOM KOMHUCCUU

MaTeMaTHKA M ©CTeCTBEHHOHAYYHBIX JIHCIUIUIMH, MPOTOKOI Ne 5 oT «_21 »_ mioHd
2019 rona.
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1. IACTIOPT PABOYEli MPOrPAMMBI YYEBHOW JUCTIMILINHBI

1.1. O6;1acTh NpUMEHEHUSI IPOTPAMMBI

Pabouast nporpamma o6111e006pazoBareIbHON y4eOHON JUCIMIUIMHBI « MaTteMaTukay
npeIHa3HAaYeHa [JIS M3YYCHUS MAaTeMaTUKd B MpeAeliax OCBOSHHS OCHOBHOM
npodeccUoHaNbHOW 00pa3oBaTeIbHON MPOTPAMMBI  CPEIHEr0 TPO(ecCHOHATLHOTO
oOpa3oBaHuss Ha ©0a3e OCHOBHOro oOmero oOpa3oBaHMs TpU TOATOTOBKE
KBATH(PUIMPOBAHHBIX pabounXx, ciyxkanmx 1o npodeccun 08.01.25 Mactep oTaeI09HBIX
CTPOMUTEILHBIX U IEKOPATUBHBIX PaboT.

1.2. MecTo IMCHUIUIMHBI B CTPYKType OCHOBHOW mpodecCHOHAIbHOM
o0pa3oBaTe/IbHON NPOrPaMMBbI

YueOnass  gucnmiuiiHa — «MaremMaThkay — SIBJSIETCS.  4YacThbl0O  OCHOBHOWM
npodecCHoOHaNbHON 00pa3oBaTelbHON MpPOrpaMMbl CpeaHero MpodecCHOHaIb HOTO
o0pa3oBaHus, U3ydaeTcs B 001eo0pa3oBaTeIbHOM ITUKJIC y4eOHOTO TJIaHa ¥ OTHOCHTCS K
POGUIBHBIM JTUCIUILTAHAM.

1.3. HeJIl/I H 3aJa9Ym JUCHUIIJIMHBbI — TpCﬁOBaHI/IH K pe3yjabTaTaM 0CBOCHUSA
AUCHUIIJINHBI

Conepxanue padoueld IpoTrpaMMbl HAIIPABJICHO HA JJOCTKEHHE CIETYIOUMX HeJIe:

* oOecrnedyenre chopMHUPOBAHHOCTH MPEACTABICHUNA O COLUATILHBIX, KYJIbTYPHBIX
U UCTOPHUYECKUX (PAKTOpPaxX CTAHOBIICHUS] MAaTEMATUKU;

* o0OecrneueHue CHOPMUPOBAHHOCTH JIOTHYECKOTO, QITOPUTMUYECKOTO U
MaTEMAaTUYECKOTO MBIILICHHUS;

* oOecrnedeHne cHOpPMHPOBAHHOCTH YMEHUH NPUMEHSTh MOJY4EHHbIE 3HAHMS
IPU PELICHUH Pa3IMYHbIX 3a/1a4;

* obecneueHrne C(HOPMHUPOBAHHOCTU TMPEIACTABICHUA O MaTEMAaTUKE KaK YacTu
00111e4eNTOBEYECKON KYJIbTYpPbl, YHUBEPCATBHOM SI3bIKE€ HAYKH, MO3BOJIIOILIEM
ONMCHIBATh U U3y4aTb pealbHbIC IPOLECCHI U SBIICHUS.

OcBoeHue cojaepkaHusi Y4eOHOM JHUCIUIUIMHBI O00ECTIeYMBaeT JIOCTHYKCHHE
00yUYaIOIIUMUCS CIETYIOUMX PE3YJILTaTOB:

* TUUYHOCH HBIX .

— ¢(hOpPMHUPOBAHHOCTD MPEJACTABICHUN O MaTeMaTHKe KaK YHUBEPCATbHOM SI3bIKE
HAayK{, CPEJICTBE MOJICIMPOBAHUS SIBJICHUW W MPOILIECCOB, UAEIX U METOJax
MaTeMaTHKHU;

— MOHUMAHHWE 3HAYMMOCTH MATEMATHUKHU JJIs HAy4HO-TEXHHUYECKOTO Mporpecca,
c(opMUPOBAHHOCTH OTHOIICHUS K MaTeMaTHKE KaK K 4acTH OOIIEYEsIOBEUECKOM
KYJbTyphl 4€pe3 3HAKOMCTBO C HCTOpHEH pa3BUTHS MaTEMaTHKH, SBOJIOLMEH
MaTeMaTH4YEeCKUX UJICH;

— pa3BUTUE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOIO BOOOP akKEeHMUS,
ATOPUTMHUYECKOH KYJbTYPhI, KPUTHUHOCTH MBITIJICHHUS HA YPOBHE, HEOOXOTMMOM
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U1t Oy Tyteit mpoQecCcuoHAILHON ASITELHOCTH, JIJIs IPOT0JDKEHUS 00pa3oBaHus
1 caMo00Opa30BaHU;

— OBJIaJICHUE MaTeMaTHYECKUMHU 3HAHWSIMH W YMCHHUSIMH, HEOOXOJWMBIMH B
MOBCCAHCBHOW JKWU3HHM, JJII OCBOCHHA CMEXKHBIX €CTECTBEHHO-HAYIHBIX
JUCHUIUIAH W JUCHUIUIMH NPO(PEeCCHOHAILHOTO IHKJIA, U1  IOJyYCHHUS
oOpa3zoBaHus B 001aCTIX,

HEe TPEOYIOMKUX YIITyOJIeHHOH MaTeMaTHIeCKOM TOATOTOBKH;

— TOTOBHOCTh ¥ CIOCOOHOCTH K 00Pa30BaHUIO, B TOM YHCJIE CaMO0OPa30BaHUIO, Ha
OPOTSDKEHUM BCEH JKWM3HHW; CO3HATEIbHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa3oBaHUI0 KaK YCJOBHIO YCHEIHOW MpodeccHoHaIpbHONW W OOMIECTBEHHOU
NeSTCIILHOCTH;

— TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOATEIHHOM TBOPUECKON M OTBETCTBEHHOU
NeATENbHOCTH;

— TOTOBHOCTHb K KOJUICKTHBHOUW paboTe, COTPYAHWYECTBY CO CBEPCTHHUKAMU B
0o0pa3oBaTeIbHOM, OOINECTBEHHO  IIOJIC3HOM,  y4eOHO-HCCIIeA0BATEIhCKOM,
POCKTHOM M JIPYTUX BUAAX JCSITCIHLHOCTH;

— OTHOIIIEHUE K TPO(GECCHOHATBHON NEATEILHOCTH KaK BO3MOXHOCTH YJacTHs B
pElIeHHH JIMYHBIX, OOINECTBEHHBIX, TOCYAApCTBEHHBIX, OOMICHAMOHAIHHBIX
npooeMm;

* mem anpedmem HbIX:

— YMCHHUC CaMOCTOATCIILHO OMMPCACILITL LN ACATCIIBHOCTHU U COCTABJIATH IIJIAHBI
JACATCIIbHOCTH, CaMOCTOATCIIbHO OCYHICCTBJATD, KOHTPOJHUPOBATh u
KOPPCKTUPOBATL ACATCIbHOCTL, HCIIOJb30BATL BCC BO3MOJKHLIC PCCYPChI IJIA
JOCTHKCHUS IIOCTAaBJICHHBIX I_IGJ'Ief/'I H pcaM3alu IIJIaHOB ACATCIIbHOCTHU,
BBI6I/IpaTB YCIICHIHBIC CTPATCTUH B PA3JIMYHBIX CUTYAIUAX,

— YMEHHE MPOTYKTUBHO OOIMATHCS M B3aMMO/ICHCTBOBATh B IIPOIIECCE COBMECTHOM

JCATEABPHOCTH, YYUTBIBaTh TO3UIMH JPYTUX YYaCTHHUKOB JICATEIILHOCTH,
3¢ (heKTUBHO paspeniarh KOHMINKTHI;

— BJIQJICHHE HaBbIKAMHM I[I03HABATEeJIbHOM, Y4E€OHO-MCCIEOBATENbCKOW U
MIPOEKTHOM JEeATEIbHOCTH, HaBBIKAMU pa3pelleHusi mpoOJieM; CIOCOOHOCTh U
TOTOBHOCTB K CAMOCTOSITEIbHOMY IIOMCKY METOJOB PELICHUs IPAKTUYECKUX 3a/1ad,
IIPUMEHEHHIO Pa3JIMYHbIX METOJOB IT0O3HAHMS;

— TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSITENbHOM HWHGOPMALMOHHO-
NO3HABATENBHOU NEATEIHOCTH, BKIIIOUAs YMEHUE OPUEHTUPOBATHCS B PA3IMUHBIX
UCTOYHUKAX MHPOpMALUM, KPUTHUYECKH OILICHWBATh W HMHTEPIPETUPOBATH
uHGOPMAIHIO, TTOJy4aeMYI0 U3 Pa3IUYHbIX HCTOYHUKOB;



6

— BJIAACHHC A3BIKOBBIMH CPCACTBAMU: YMCHHUC SICHO, JJOI'MYHO W TOYHO H3JIaraTb
CBOIO TOYKY 3PCHUS, UCITIOJIBb30BATh a/ICKBATHBIC SA3BIKOBLIC CPCACTBA,

- BJIQJICHUE HaBbIKaMU T[O3HABATEILHOW pediekcu Kak OCO3HaHUS
COBEpIIAEMBIX JACHCTBHM W MBICIUTEIbHBIX IPOLECCOB, WX pE3YJIbTATOB H
OCHOBAHMWI, TPaHUIl CBOECTO 3HAHUSI U HE3HAHUSI, HOBBIX ITO3HABATEIILHBIX 337124 U
CPEICTB IS UX TOCTHKECHHUS;

— LENEeyCTPEMIICHHOCTh B MOMCKAaX U MPUHATHH PEIICHUH, COOOPa3UTENLHOCTD U
UHTYUIUS,, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABJICHUN; CIOCOOHOCTH
BOCIIPUHUMATBH KPacOTy U TAPMOHUIO MHPA,;

* NpeoOMemHbIX:
— ¢hOpMUPOBAHHOCTh TPEACTABICHUN O MaTeMaTUKEe KaK 4YacTH MHUPOBOMU
KyJIbTYpbl M MECTE MAaT€MaTHKU B COBPEMEHHOW IMBUJIM3AIMM, CTOCO0ax
OIMCAHUS SIBJICHUU

pPCaIbHOTO MHUpPA HA MATCMATHUYCCKOM A3BIKC,

— c(hOpMHUPOBAHHOCTh TMPEACTABJICHUN O MaTEeMAaTUYECKUX TMOHITHIX Kak
BOKHEUIIIMX MaTEeMaTHYECKUX MOJICNIAX, MO3BOJISIIONIMX OIMCHIBATH W M3Yy4yaTh
pa3HbI€ MPOIECCHl U SBJICHUS; TMOHUMAHHE BO3MOMKHOCTH aKCHOMAaTHYECKOTO
MMOCTPOEHUS MAaTEMATUYECKUX TEOPHUIL;

— BJIAJACHHUC MCTOJaMM HAO0Ka3aTCJIbCTB KU AJIOPUTMOB PCHICHUA, YMCHHC HX
INPUMCHATD, IPOBOAUTL AO0KA3ATCIILHBIC PACCYXKIACHHA B XOAC PCIICHUA 3a0a4,

— BIAJCHHE CTAaHAAPTHBIMU TPUEMaMH  PEUICHUS  PalMOHAIBHBIX |
UppalMOHAIbHBIX, MTOKa3aTeIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YpPaBHEHHM
Y HEPABEHCTB, UX CHUCTEM; HUCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX POTpamMM, B
TOM YHCJIE Ui MOUCKA IMYTH PEIICHUS U WUIIOCTPALMKU PEIICHUS YpaBHEHUH U
HEPABEHCTB;

- C(I)OpMI/IpOBaHHOCTB IIp CI[CTaBJICHI/Iﬁ 00 OCHOBHBIX ITOHSATHSIX MAaTeMaTHUICCKOTO

aHaIM3a M HMX CBOWCTBAX, BJAJECHHWE YMEHHUEM XapaKTepHU30BaThb IOBEICHUE
(yHKIMH, UCTI0JIb30BAaHUE MOJTYUCHHBIX 3HAHUH JIJIs1 OTMCAHUS U aHAINU3a PEATbHBIX
3aBUCUMOCTEH;

— BJAJCHHEC OCHOBHBIMU TOHATHSIMH O IUIOCKHX W TPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTh YMEHUS
pacno3HaBaTh reoMETpUYecKue (PUrypbl Ha YepTekax, MOJACNSIX U B pealbHOM
MUpe; MPUMEHEHHUE M3YUYEHHBIX CBOMCTB TeoMeTpuueckux uryp u dopmyn mais
pELICHHS] TEOMETPUYECKHX 3a/1a4 U 33J1a4 ¢ NPAKTUYECKUM COJIEPKAHUEM;

— ¢chOpMHUPOBAHHOCTh NPEACTABICHUI O Mpolleccax U SIBICHUSX, HMEIOLINX
BEPOATHOCTHBIN XapAKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAILHOM MHPE,
OCHOBHBIX IOHATHUAX JJIEMEHTAPHOM TEOPUU BEPOSATHOCTEH; YMEHUU HAXOJWUTh U
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OLOCHHUBATL BCPOATHOCTH HACTYILICHHA COOBITHH B HpOCTefIHIPIX MNPAaKTHYCCKUX
CUTyallMsAX 1 OCHOBHBIC XapPaKTCPUCTUKHU CJ'IyLIaI‘/JIHBIX BCJIIMYHH,

— BJIQJICHUE HABBIKAMH HCIIOJH30BAaHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM MPHU
peIcHnH 3a71a4.

1.4. Kosim4ecTBO 42COB HA 0CBOCHHUE MPOrPAMMbI Y4€OHOM AUCLUIINHBI
O6umii 06beM yuedHo# Harpy3ku - 301 yac.
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2. CTPYKTYPA U COJAEPXKAHUE YYEBHOHN JUCIHUILIAHbBI

2.1. O0beM y4eOHOI JUCHUIINHBI U BUJbI Y4eOHOH padoThl

Bun yueOHoii padoThI

Oovem uacoe

O0s3aTeIbHASI AYTUTOPHAS YueOHasi Harpy3Ka (Bcero) 301
B TOM YHCJIE:
KOHCYJIBTAIIN U 10

9K3aMCH
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2.2. TemaTr4yecKuil IVIAH U COAEP:KAHUE YIeOHOM AMC UM IIINHBI

HaumeHnoBaHue
pas3iesioB M TeM

Copep:xanne y4eOHOro MaTepHaJia, JJadopaTopHble H MPAKTHYEeCKHE PadoThl,
CaMOCTOsITe/IbHAsA padoTa 00y4aroummxcs

O0BeM yacoB

YpoBeHsb
OCBOCHUS

1

2

4

BBenenue

O3HaKOMJICHHE C POJIbIO MATEMATUKU B HAayKe, TEXHUKE, SKOHOMHKE, HH(POPMALIMOHHBIX
TEXHOJIOTUSAX W MPAKTHYECKOH JeaTeabHOCTH. O3HAaKOMIICHHE C IEISIMU U 3aJa4aMi M3ydCHHUS
MaTeMaTHKH npu ocBoeHuu npodeccuit CIIO u cneunansHocteit CI10

Tema 1
PazBurne
MOHATHA 0 YHCJIE

Conepxanue yueOHOro mMaTepuasia

1

Lensie u panmoHanbHbIe YKcia. JlelicTBUTENbHBIE Uncia. BeimonHeHne apumMeTnaeckux
JNEUCTBUI HaJl YUCIIAMH, COYETasl YCTHBIE U MUCbMEHHBIE TPUEMBI.

Ipubnusicennvie evruucnenus. Haxoxxcoenue npubaudiceHHbix 3Ha4eHull 6el1UuduH u
nozpewHocmeu

8bIUUCTIEHUL (AOCOIOMHOU U OMHOCUMENbHOU), CPABHEHUEe YUCTOBbIX
8bIPANCEHULL.

Komnnexcuwvie wucna. Pazsumue nonsmust yucia. Aﬂ2€6pau'-t€CKa}1, mpucoHomempudeckas u
nokasameijlbHaA d)Oprl KOMNJEKCHO20 4Yucid. ﬂedcmeuﬂ HAO KOMNACKCHbIMU YUCTAMU 8
Pas3iudHblX (ﬁopMax. Feoxwemputtecm}z unmepnpemayusl KOMNJ1EKCHbLX YUCEIL.

Ipakruueckoe 3anstuel: Apudmernyeckue AeHCTBUS HAJl YUCIAMH.

[Ipakrrdeckoe 3ansTHe 2:Haxoocoenue npudaudicenHvix 3HaueHull 6eIudul U nocpeuHocmel

8bIYUCTICHUL (AOCOIOMHOU U OMHOCUMENLHOU), CPABHEHUe YUCI08bIX 8bipadicenull. Pewenue 3a0au

HA 0elcmeUsi ¢ KOMIAEKCHbIMU YUCTAMU.

Tema 2
KopHu, crenenn
U Jiorapug Mbl

ConepxaHue yaeOHOTO Marepuaia

1

KopHu HatypanbHON CTENEHN U3 YuciIa U UX CBOMCTBA.

2

CremneHu ¢ palluOHAJIbHBIMU IMOKA3aTCIIsIMU, UX CBOIICTBA.

3

CreneHu ¢ JICM CTBUTCILHBIMY I1OKA3aTSIISIMU. Ceoticmea cmeneru ¢ OelicmeumeibHbiM
nokasameiem.

Jlorapudgm. Jlorapudpm uunciaa. OCHOBHOE JIOTApUPMUIECKOE TOXKIAECTBO. JlecATHIHBIC U
HatypaibHbIe Torapudmel. [IpaBua neiictBuii ¢ morapudmamu. [lepexon k HOBOMy
OCHOBAHMIO.

[Ipeo6pazoBanue anreOpandecKux, parmoOHaIbHBIX BEIPAKCHUH.

(o]

Hpeo6pa30BaHHe HppalluOHAJIBHBIX, CTCIICHHBIX BBIpa)KeHI/Iﬁ

IIpeoOpa3zoBaHue NoKa3aTeIbHBIX M JIOrapU(MUUYECKUX BBIPAKEHHUH.

14

N

N
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[Ipakrrdeckoe 3ansTHE 3:BBIMOMHEHNE pacyeToB MO GopMyiaM, COACPIKAIIMM PaTUuKabI,
OCYIIECTBIISISI HEOOXOAUMBIE TIOJICTAHOBKU U ITPEoOpa30BaHUSL.

[IpakTtrnueckoe 3anstue 4: Pemenne nppannoHaibHbIX YPAaBHEHUI.

IIpakrrueckoe 3ansaTueS: HaxoxxaeHue 3HAYEHUH CTEIIEHHU C pallMOHAIIBHBIMU I10KA3aTEIISIMHU.
Pemenne nmokasarenbHbIX IPOCTEUIIMX YPABHEHUN U HEPABEHCTB.

[Ipaktuyeckoe 3ansATHe 6: Haxoxxaenue 3HaueHui goraprudma mo mporu3BoJIbHOMY OCHOBAHUIO.
ITepexon OT OTHOTO OCHOBAHUS K IPYTOMY.

[Ipakrrdeckoe 3ansTue 7: Berancienue u cpaBHeHue oraprudmon. JlorapudmupoBanue u
MOTEHIIMPOBAHKE BhIpAXKEHU . PerieHne npukiaiHbIX 3a1a4.

[Ipaktuueckoe 3ansTue §: BblonHeHUE NpeoOpa3oBaHMUIl BBIpAKEHUM, NMpPUMEHEHHE (OpMYIL,
CBS3aHHBIX CO CBOWCTBaMHU cTemneHed u sorapudmoB. OmpeneneHue 007aCTH  JOMYCTHUMBIX
3HAYeHHUH JTOrapu(MUIECKOTO BbIpakeHUs. Pemenue orapuMuyeckux ypaBHEHHM.

[Tpakrryeckoe 3ansTue 9: Pemenne mpuMepoB U 3a71a4 10 MPOHICHHOMY MaTepuaiy. 3aueTHas
paborTa.

14

KonTponbHas pabotsl o teme: «KopHH, cTeneHH U Jorapu(mbi»

Tema 3
IIpsimble u
IUIOCKOCTH B
NPOCTPAHCTBE

Conepxanue yueOHOTo mMarepuana

1 | B3auMHoOe pacrnoyiokeHHe JBYX NPAMBIX B IpocTpaHcTBe. [lapannensHocTs npsMoil u
T1ockocTH. [lapanienbHOCTh MIOCKOCTEM.

2 | IlepnieHIUKYIAPHOCTh HPSIMOM M IIOCKOCTU. llepmeHauKynsp W HawIOHHas. YTOd MEexXIy
IPSIMOM U TNIOCKOCTBIO.

3 | AByrpanHbIi yroyl. YToJI MeXIy IIOCKOCTAMU. [lepreH IuKyIIpHOCTh JBYX MJIOCKOCTEH.

4 | 'eomeTpuueckoe npeodpazoBaHKE MPOCTPAHCTBA: APAJUIETBHBIN IEPEHOC, CUMMETPUS
OTHOCHTENBHO TI0CKOCTH. [lapamnensHoe mpoekrupoBanue. I110wadb opmocoHaibHol
npoeKyuu.

5 | M3oOpakeHne mpoCcTpaHCTBEHHBIX (PUTYP.

10

[Ipakrtuueckoe 3ansaTue 10: Ilpu3Haku B3aMMHOIO pacloyIOKEHUS MPSIMBIX. YTOJ MEXAY NMPSIMBIMH.
B3anMHOE pacnosokeHne NPSIMBIX U INIOCKOCTEN

12

[Ipakruueckoe 3ansaTue 11: IleprnieHuKynsip ¥ HaKJIOHHAs K IJIOCKOCTH. YTOJI MEKIY NPSAMON U
ILUIOCKOCTBIO. Teopembl 0 B3aMMHOM PacCIiOIOKEHUHU MPSMOK U TIIIOCKOCTH. Teopema o Tpex
NEepIEeHIUKYIIApax.

[Ipakrtuueckoe 3ansaTue 12: [pusHaku ¥ cBOICTBA MapaJljIeIbHBIX U MEPIIEH IUKYIISIPHBIX
IJIOCKOCTEH.
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[Ipaktrueckoe 3anstue 13: PaccTosiHME OT TOUKA 10 TIIIOCKOCTH, OT MPSAMOM JI0 TIIIOCKOCTH,

PACCTOAHHUEC MCIKAY IJIOCKOCTAMU, MCKAY CKPCIIMBAOIMMMUCA MPAMBIMU, MCKAY ITPOH3BOJIbHBIMU

¢urypamu B IPOCTPAHCTBE.

[pakruueckoe 3anstue 14: IlapamiensHoe NPOEKTHPOBAHUE U €0 CBOWCTBA. Teopema o niowaou

OpPMO2OHANLHOU NPOEKYUU MHO20Y201bHUKA. B3aMHOE PacloyloKeHUe IPOCTPAaHCTBEHHBIX (PUTYP.

KonTponbHas padora no teme: «IIpsmMble U NIOCKOCTH B IPOCTPAHCTBE 2
CopeprkaHue yueOHOro mMarepuana 8
Tema 4 1 | OcHoBHBIE MOHATHS KOMOMHATOPUKH. 3a/1a4ud Ha MOJICUET YUCIIa pa3MEIICHUH, IepeCcTaHOBOK, 2
DJIeMeHThI COUYETaHUH.
KOMOMHATOPHKH | 2 | Penienue 3a1a4 Ha n1epeGOp BAPUAHTOB. 2
3 | ®opmyna 6unoma Hetotona. CBolicTBa OMHOMUHAIBHBIX KOA(DPHUITHEHTOB. 2
4 | Tpeyronpauk Ilackans. 2
[Npakruueckoe 3anstuelS: Vicropus pasBUTHSI KOMOMHATOPUKH, TEOPHH BEPOSTHOCTEH U 8
CTAaTUCTHKM U MX POJIb B PA3IMYHBIX chepax denoBeYeCcKon xu3HeaesTeapbHocTH. [IpaBuna
KOMOMHATOpUKHU. Pemmenne koMOMHATOPHBIX 3a1a4. Pa3Meniennsi, coueTanus U epecTaHOBKH.
[Ipaktuueckoe 3ansatue 16: bunom HetoTona u tpeyronasauk Ilackans.
[Ipaktnueckoe 3anstue 17: [IpukinagHbie 3a1a4u.
Coneprkanue yaeOHOro mMaTepuala 11
Tema 5§ 1 [IpsmoyronpHas (AekapToBa) cUCTEMa KOOPAMHAT B ITpocTpaHcTBe. DopMyna pacCTOSHUS 2
Koopaunarsl u MEX]Y ABYMs TOUKaMHU. YpaBHEHUs cepbl, MJIOCKOCTU U NPSIMOIl.
BEKTOPbI 2 Bexropsl. Moaynps Bekropa. PaBeHCTBO BeKTOpOB. Cll0)KEHHS BEKTOPOB. Y MHOKEHHE BEKTOpa 2
Ha 4uclo. Pa3noxeHnune BekTopa 1o HalpaBJICHUSIM.
3 VYron mexay aByms Bekropamu. IIpoekuns Bekropa Ha ock. KoopanHaTsl BEKTOpA. 2
CxansipHOe NMPON3BEJIEHUE BEKTOPOB.
4 Hcnonp3oBaHne KOOPAWHAT U BEKTOPOB IIPHU PEIICHMU MAaTEMAaTUUYECKUX M MPUKIAIHBIX 3aa4. 2
IIpaktnueckoe 3anaTuel8: Bekropsl. [lelicTBus ¢ Bektopamu. JlekapToBa cucTeMa KOOpJAUHaT B 9

IPOCTPAHCTBE

[pakruueckoe 3ansaTuel9: YpaBHeHUE OKPYKHOCTH, cepbl, IIOCKOCTH. PaccTosHre Mexay

Toukamu. JIeficTBUS ¢ BEKTOpamMu, 3aJJaHHBIMU KoopauHaTaMu. CKaJIIpHOE MPOU3BEIECHNUE BEKTOPOB.

IIpaktnueckoe 3ansTre2(: BekropHoe ypaBHEHHE NPSIMON U TJIOCKOCTHU. VCoJib30BaHME BEKTOPOB
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P TOKa3aTEeNbCTBE TEOPEM CTEPEOMETPUU

KonTponbHas padora mo teme: «KoopauHaThl M BEKTOPHI» 2
Coneprkanue yaeOHOTo mMaTepualia 18
Tema 6 1 | V3yuenue paguaHHOTO METO/1a U3MEPEHUS YITIOB BpAILGHUS U UX CBSI3U C IPalyCHONH MEpOH. 2
OcHoBBI N300pakeHre yrioB BpalleHUs Ha OKPY>KHOCTH, COOTHECEHUE BEIMYMHBI yIJla C €T0
TPUTOHOMETPUHU PAcCIOJIOKEHUEM.
2 | ®opMynupoBaHHE ONPeeICHU TPUTOHOMETPHYECKUX (DyHKIITUH ISl YIJIOB TOBOPOTA U OCTPHIX 2
YITIOB IPSMOYIOJIBHOTO TPEYroJbHUKA U OOBSICHEHHE UX B3aUMOCBSI3U
3 | CuHyC ¥ KOCHHYC TIBOWHOTO yIJIa. 2
4 | CuHyc, KOCUHYC M TAHT€HC CYMMBI U Pa3HOCTHU JBYX YIJIOB. 2
5 | ®opMynbl TOJOBUHHOTO Yriia. BbIpakeHHe TPUTOHOMETPUUYECKUX (YHKIUN dYepe3 TaHTeHC 2
MTOJIOBUHHOTI'O apryMeHTa.
6 | [IpeoOpa3oBaHue CyMMbl TPUTOHOMETPUUECKUX (DYHKIMH B MPOU3BEAECHUE U NPOU3BEICHUS B 2
CYMMY.
7 | ®opmyIbl IPUBEACHHUSL. 2
8 | ApkcuHyc, apKKOCHHYC, apKTaHTEHC YHhCIIa. 2
9 | IIpocrelinme TPUTOHOMETPUYECKIE YPABHEHUS M HEPABCHCTRBA. 2
[Ipaktnueckoe 3anarue 21: PagnaHHbIi METOJ M3MEPEHMS YIVIOB BPAILEHMS U CBSI3b C IPAJyCHOMN 15

MEpOil.

[Ipaktuueckoe 3anstue 22: PelieHue npuMepoB U 3ajiad 1o NpoijicHHOMY MaTepuainy «OCHOBHBIE
TPUTOHOMETPUYECKHE TOKIECTBAN.

[Ipaktuueckoe 3ansgTue 33: PemeHne npuMepoB M 3ajad MO IpoWIeHHOMY MaTepuaiy «@opmMysibl
CIIOKEHU S, YIBOCHU .

[IpakTrueckoe 3aHsaTHe 24: PemeHue npuMepoB W 33Jad IO MPOHJIEHHOMY MaTepuainy
«Ipeobpa3oBaHne CyMMBbl TPHUTOHOMETPHYECKMX (QYHKIUH B MpPOHM3BEACHUE, NpeoOdpazoBaHUeE
MPOU3BEICHUS TPUTOHOMETPUUECKUX PYHKIIUN B CYMMY».

[IpakTtnueckoe 3ansitue 25: PelllieHMe MpUMEpPOB U 3a/ad MO NPOHJIEHHOMY MaTepuainy «Dopmyiibl
MIPUBEICHUSD.

[pakruueckoe 3anstue 26: IIpeobpa3zoBanue NPOCTEUIIMX TPUTOHOMETPHYECKUX BBIPAKECHUM.
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[Ipaktrueckoe 3anstue 27: Pemienue ynpaxHEHUH.

KonTponbHas pabota no teme: «OCHOBBI TPUTOHOMETPUN» 2
Tema 7 ConepxaHue yaeOHOTO MaTepHraia 12
@OyHKIUH, UX 1 Oynkiuu. O01acTh onpeaeneHns U MHOXeCTBO 3HaueHui. ['paduk GyHkium, mocrpoeHue
cBOlicTBa U rpadukoB (QyHKUMI, 3aJaHHBIX Pa3TMYHBIMH CIIOCOOAMH.
rpa¢g uKu 2 CgoticTBa QyHKIIMHA: MOHOTOHHOCTH, Y€THOCTh, HEYETHOCTh, OTPAHUYCHHOCTD,

NepUOANYHOCTD. [IpoMexxyTKH BO3pacTaHus U yObIBaHUs, HauOoJIbllee U HAUMEHbIIee
3HAYEHU s, TOYKH SKCTPEMyMaA.

3 I'padmueckas untepnperanus. [Ipumepsl GyHKIIMOHATBHBIX 3aBUCUMOCTEN B pealTbHBIX
MPOIECCax U SBJICHUAX. Apu(dMeTHIecKre onepanuu HaJl QyHKITUSIMH.
Cnoxnas ¢pyHkus (komnosunus). [lousmue o Henpepbl@HOCMU (YHKYUU.

4 OO6parubie pynkiun. Obaacms onpedenenus u 061acmb 3HAYEHUL 0OPAMHOU QYHKYUU.
I'pagux obpamuoii hynxyuu. Cnoxxuast GyHKIUST (KOMITO3UIIUS).

5 OmnpeneneHue CTENEHHOW, MOKA3aTeIbHOM, JOrapu(pMHUUEcKoH (QYHKUMM, UX CBOHCTB H
rpaduxu.

6 OmnpeneneHue TpUTOHOMETpHYeCcKOol (yHKUMH, ee cBoiictBa u rpaduku. [IpeoOpazoBanue
rpadukoB TpUroHomMeTpruueckux QyHKIuH. OOpaTHBIE TPUTOHOMETpUYECKUE (DYyHKIIHH.

[Ipaktnueckoe 3ansTue 28: [IpuMepsl 3aBUCHMOCTEN MEXTy IEPEMEHHBIMU B PEAJIBHBIX ITPOLECCAX 10

u3 cMexXHbIX gucuuiuiH. Onpenenenue ¢ynkuuii. Iloctpoenune u urenue rpadukoB (QyHKIUH.
UccnenoBanne ¢yakunu. CBOWCTBAa JIMHEHHOW, KBAaAPaTHYHOH, KyCOYHO-JIMHEWHOH M IpOOHO-
nuHeHol QyHkiuii. HenpepsIBHBIC U TepuoIuUYecKue QyHKITUH.

[Ipakruueckoe 3anstue 29: IIpeoOpazoBanue rpadukoB. IlapamnenbHbli mepeHOC, CUMMETPHS
OTHOCUTENIBHO OCEW KOOpAMHAT M CHUMMETPHUS OTHOCUTENIBHO Hayana koopauHaT. Cummerpus
OTHOCHUTEJIBHO MPAMON y=X, PACTSHKEHUE U CKAaTHE BJIOJIb OCEH KOOPAMHAT.

[Ipaktuyeckoe 3anstue 30: CBoiicTBa M rpaduku CHHYca, KOCHUHYCA, TaHT€HCAa W KOTaHTEHCA.
OO6patable ¢yHkuuu U ux rpadpuku. OOpaTHbIe TpUuroHoMeTpuueckue Qynkiuu. [IpeoOpazoBaHus
rpaduka QyHKIUN

[pakruueckoe 3ansTue 31: CreneHHbIE, TOKA3aTENbHbBIC, JIOTAPU(PMUYECKIE, TPUTOHOMETPUIECKHE
1 00paTHbIE TPUTOHOMETPUUYECKUE (DyHKIIUH.
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[Ipakrrueckoe 3anstue 32: apMmoHmveckue koiedbanus. [Ipukinaanbie 3amaqn.

KontponbeHas pabora o treme: « DyHKIUH, UX CBOMCTBA U TPAPUKI 2
Tema 8 ConepxaHue yaeOHOTO MaTepHraia 16
MHororpann | 1 Bepumnsl, pebpa, rpanu MHOrorpanuuka. Passeprka. MHororpanHsle yribl. Beimykisie
HKH H MHororpaHHuku. Teopema Ditnepa. [lpusma. [Ipsamas u HaknonHas npusma. [lpaBuiibHas
KpyIJible Teja npusMa. [lapamnenenunen. Kyo6.
2 Iupamu na. IlpasunbHas nupamuga. Ycedennas nupamuaa. Terpasap.
3 CummMmeTpuu B KyOe, B mapajuiesienuiese, B mpusMe u nupamue. Ceuenne Kyda, Tpu3Mbl U
MU PAMUIBL.
4 [pencraBienue o MpaBUIBHBIX MHOTOTPAaHHUKAX (TETpadip, KyO, OKTadp, JOAECKA AP H
HUKOCAdIP).
5 [Munuaap 1 koHYC. YcedeHHbIN KoHyc. OCHOBaHUE, BEICOTA, OOKOBAsi IOBEPXHOCTbD,
oOpasyromas, pa3peptka. OceBble CEUEHHS U CEeUeHU s, apaulelIbHbIe OCHOBAHMUIO.
6 [ap u cdepa, ux ceuenus. KacarenpHas miockocts K chepe.
7 O0beM u ero u3mepenue. MaTerpanpHas popmyna oobema. Dopmyisl 00beMa Kyda,
MPSMOYTOJIBHOTO TapaluieNenuienia, Ipu3Mbl, HHInHAPA. PopMyibl 00beMa TUPaAMUIBI U
KOHYCA.
8 dopMyITbl TUIOMAAN TTOBEPXHOCTEHN MMIIMHIpPA 1 KoHyca. DopMyiel 06beMa mapa U mIomaIn
cdepsl. [lonoOue ten. OTHOLICHUS MIIOL@AEH TOBEPXHOCTENH U 00BEMOB IOIOOHBIX Tell.
[Ipaktrueckoe 3ansrue 33: PasznumuHbie BuUAbl MHOTOTpaHHHKOB. WX wm3oOpaxkenws. CeueHus, 12

pa3BepTKM MHOrorpaHHukoB. Ilmompaap mnoBepxHocTH. Buabl cumMerpuili B NpOCTpaHCTBE.
CummeTpus Tell BpallleHUsl © MHOTOIPaHHUKOB

[Ipaktuueckoe 3anstue 34: Pemenue 3amau no teme « [lnomanp moBepxHOCTH M 0OBEM IPU3MBI,
napasiesienumesna, Kyoay.

[Ipaktuyeckoe 3ansaTue 35: Pemenue 3amad no teme «lLmomaas MOBEpXHOCTH M 00bEM MUPAMU/IBI,
YCEUEHHOMW MUPAMHIBI, CEUCHU .

[Ipakrraeckoe 3anstTue 36: Pemenue 3amad mo teme «llL1omaap moBEpXHOCTH U 00BEM IUIIUHIPA,
KOHYCa»

Ilpaktuyeckoe 3anstie 37: Pemenune 3amay mo teme «lLmom@aap MOBEPXHOCTM W O0BEM IMIap,
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cepbi».

HpaKI‘I/I‘ICCKOG 3ansgrue 38: Berunucnenne ILUIOIIAIEH 1 00BEMOB TCOMCTPUYUCCKUX TCII.

KontponeHas pabota mo teme: «MHOTOTPAaHHUKH U KPYTIIBIE Tela 2
Copneprxanue yueOHOro mMarepuana 4
1 CnocoObl 3a/laHMsl M CBOWCTBA YHCIOBBIX TOCIENOBATEIbHOCTEH. [lowsmue o npedene
Tema 9 nocne008amenbHOCHU. Cywecmeosanue npeoena  MOHOMOHHOU 02paHu4eHHou
IHocnenoBarebH nOC1e008amenbHOCHU.
0CTH
2 CymMupoBaHue  MOcCienoBaTeNIbHOCTeH.  beckoHeuHo — yObIBarom@ss  reoMeTpuyeckas
nporpeccusi 1 €€ cymma. [loHsTne o HenpepbIBHOCTH (PyHKIIUH.
[paktuyeckoe 3ansTHe 39:UucnoBas MOCIEIOBATENEHOCTh, CIIOCOOBI €€ 3aJaHWs, BBIYHCICHUS 2
wieHOB  mocnenoBarenbHocTu. [Ipenen  mocnenoBarenbHOCTH.  beckoHeuHo — yObIBaromas
reoMmeTpuueckas mporpeccus. [IponsBoanas.
Tema 10 Conepxanue yaeOHOTO MaTepuaia 12
IpowusBoanas 1 ITonsTHE O MPOU3BOAHOM QYHKIINH, €€ TeOMETPUYECKHI 1 (PU3NUECKHil CMBICI.
2 [Ipou3BoHAas OCHOBHBIX 3JIEMEHTAPHBIX PyHKUMH. [Ipon3BoIHAS CyMMBI, pa3HOCTH,
MIPOU3BEJICHUS, YACTHOTO.
3 YpaBHeHUE KacaTenbHOU K rpaduky (GyHKUMU. [Ipouszsoonvie obpammubix hyHKyuil u
KOMNO3UYUU PYHKYUU.
4 [IpuMeHeHMe TPOM3BOAHOM K HCCIeIOBaHHIO (DyHKIIUN U MTOCTPOCHUIO TPauKOB (DyHKIUH.
[IpuMepb! HCTIONB30BaHUS TPOU3BOIHON [T HAXOXKICHHS HAUITYUIIETO pPEIleHUs B
MPUKITAIHBIX 33/1a4aX: HAXOXKICHHE HAaNOObIIEr0 ¥ HAUMEHBIIIEr0 3HAYSHUS.
6 Bropas npousBosaHas, e€ reomeTpruueckuii 1 gunveckuii cMpica. HaxoxxaeHne ckopocTu amst
nporiecca, 3aaHHOT0 (GopMyJIoi U rpadukom
IIpaktnyeckoe 3aHsATHE 40: Ilpumepsl ucnonb3oBaHus Npou3BOAHBIX: [IpomsBonHas: 10

MEXaHUYECKUM M TEeOMETPUYECKUM CMBICI IMPOM3BOJHON. YpaBHEHUE KacaTelbHOW K Tpaduky
¢GyHKIIMU YpaBHEHME KacaTelbHOM B 00ILEeM BHIE.
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[Ipaktrueckoe 3anstue 41I1IpaBmma u Gopmynasr auddepeHIIUpOBaHMs, TaOIHUIIA MTPOU3BOIHBIX
AJIEMEHTAPHBIX U CIIOKHBIX (DYHKIUH.

[paktuyeckoe 3anstue 42: HccnemoBanue (QyHKIUHU C MOMOIIBIO MPOU3BOJAHONW U TIOCTPOCHHE
rpaduKoB.

[Npakrnueckoe 3ansTHe 43: HaxoxneHne HanOOIBIIero, HAMMEHBINETO 3HAUYCHHS U IKCTPEMAaTbHBIX
3HaYeHUH (PyHKUIUHU.

KontponsHas padota o teme: «[IponsBomHas

Tema 11 Coneprkanue yaeOHOTo mMaTepuasa 2
IlepsooOpasnas | 1 | IlepeooOpa3Has, OCHOBHOE CBOMCTBO, IpaBHJia Hax0KaeHUs. HeonpeaeneHHbIN HHTErpal 1 2
M MHTETrpaJt ero coiicTBa. Haxoxxenne HeonpeaeeHHbIX MHTETPAIOB, CBOISAIIMXCS K TAOJUYHBIM.
2 | IlpumeHeHUe OnpeIelICHHOTO UHTErpalia sl HaX0XKICHU S TIJIOMAAN KPUBOIMHEIHHOMN 2
Tpaneuuu. @opmyna Hetotona-JleiiOnuna. HemocpencrBeHHOE MHTErpUPOBaHUE
OTIPEIeSIEHHOTr0 HHTErpaa.
3 | Beluucnenue onpeaeneHHOro MHTErpaga MeTOI0M MOACTaHOBKU. [IprMepbl mpuMeHeHUs 2
WHTETpasia B QU3NKE U TECOMETPUU
[Ipakrrueckoe 3ansiTue 44: BeluncineHne HEONpPeIEICHHbBIX WHTErPAJIOB.
[Ipakrrueckoe 3ansTue 45: Boluncinenue onpeaeieHHbIX UHTErpajioB.
[paktuyeckoe 3ansTHe 46: BhIYMCIIeHHE MUIOMRAICH TUIOCKUX (UTYpP C IMOMOIIBIO OMPEASICHHOTO
WHTEerpaa.
Kontponbsnas pabora o teme: «[lepBooOpazHas, WHTErpam»
Tema 12 Coneprkanue yaeOHOTO mMarepurana
JJIeMeHTbI 11 C =
00BITHE, BEPOSTHOCTH COOBITHUSI, CIIOKEHHE U YMHOKEHUE BEPOSATHOCTEH. 2
Bepzselﬁfll(/)lleeﬁ. 2 | llonamue o Hezagucumocmu cobvimuu. J{uckpemuas cay4aunas 6eiuduHd, 3aKOH ee 2

pacnpedenenus. Hucnogvle xapaxmepucmuxu OUCKPEMHOU CayyauHou eeaudunsl. Ilonamue o
3aKoHe OONbLUUX YUcel.

[Ipaktnueckoe 3ansarue 47: Knaccuueckoe onpeneneHue BEpOSTHOCTH, CBOMCTBA BEPOSTHOCTEM,
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TEOpeMa O CyMME BEPOSTHOCTEH.

HpaKTI/I‘ICCKOG 3ansgrue 48: Berunucnenne BepOHTHOCTeﬁ. HpI/IKJ'Ia,Z[HLIe 3aJa4u.

Tema 13 Copeprxanue yueOHOro mMarepuana
JJIeMeHTEI _ | 1 | Tabnuynoe u rpaduueckoe NpeacTaBlIEHUE NAHHBIX, 2eHepanbHAasi COBOKYNHOCMb, 6blOOpKa,
MaTreMaTnieckou cpednee apugpmemuyeckoe, meouanda. 4
CTaTHCTHKH. 2 | IlonsTue o 3aayax MaTeMaTUYECKOW CTATUCTHKH.
[Ipakrtuueckoe 3ansatue 49: [IpencraBnenue ynciaoBbIX JaHHBIX. [Ipuknannbie 3a1a4. 4
[Ipaktnueckoe 3anarue 50: PemeHue NpakTMYECKUX 3alad C IPUMEHEHUEM BEPOATHOCTHBIX
METO/IOB.
Tema 14 Coneprkanue yaeOHOTo mMaTepuasa 12
YpaBHeHus u 1 | PaBHOCHUIIBHOCTH YpaBHEHHH, HEPaBEHCTB, cucTeM. OCHOBHBIE TPUEMBI UX PEIICHUS
HepaBeHCTBA (pa3noxeHNe Ha MHOKUTEIN, BBEIEHNE HOBBIX IEPEMEHHBIX, TOJICTAHOBKH, TpaduyecKuii
Meto). Mcronp3oBaHue CBOWCTB U TpadukoB (yHKIMH TIPHU pEIlicHUH YPaBHEHUM U
HepaBeHCTB. MeTos nHTepBaioB. M300paxkeHne Ha KOOPIMHATHON IJIOCKOCTH MHOXECTBA
peLICHU I YPAaBHEHWI U HEPABEHCTB.
2 | PanmoHanbHblE U MppallMOHAIBHBIE YPaBHEHM s, HEPAaBEHCTBA U cucTeMbl. OCHOBHbBIE IIPUEMBI
WX peleHusl.
3 | [loka3zarenbHbIe ypaBHEHUS M HEPABEHCTBA, CUCTeMbl. OCHOBHBIC TPHUEMBI MX PEIICHUSI.
4 | Jlorapudmuyeckrue ypaBHEHUS, HEpaBEHCTBA U cucTeMbl. OCHOBHBIE TPUEMBI UX PEILICHHUSL.
5 | TpuronomeTpuueckue ypaBHEeHHUs U cucTeMbl. OCHOBHBIE TPUEMBI UX PEILICHHUSL.
[lpaktuueckoe  3anstue S51: PemeHue panuMoOHAIBHBIX M HMPPAMOHAIBHBIX YpPaBHEHUH U 12
HEPaBEHCTB.

[Ipaktnueckoe 3anstHe 52: PelieHue nmoka3aTeabHbIX YPABHEHU W HEPaBEHCTB.

[Ipakrryeckoe 3ansTue 53: Pemenue norapuMuUecKux ypaBHEHUM W HEPABEHCTB.

HpaKI‘I/I‘leCKOG 3aHsTHEe 54: PemcHue TPUTOHOMCTPHUYCCKUX ypaBHeHI/Iﬁ 1 HCPABCHCTB.
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KontponbsHas paborta o tTeme: «YpaBHEHUS U HEPABEHCTBAY. 2
Tema 15 Conepxanue yaeOHOTO MaTepHuaia
IloBTOpEeHNE 1 [TpakTrdeckue 3aHITHS: pEllicHUEe yIpaXHEHUH 110 TeMe: «[puroHomerpruueckie (QyHKIINH, 10
KOHCYJIbTAallU TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA
2 [IpakTuyeckue 3aHATHS: pelleHHe ynpakHeHu o teme: «[Ipons3BoiHas 1 ee MPUMEHEHUE»
3 [IpakTuueckue 3aHATHS: pelieHre ynpaxHeHni no teme: «[lokazarenbHas (QyHKINH,
MOKa3aTeNIbHBIC YpaBHEHUS M HEPaBEHCTBay, « Jlorapupmudeckass QyHkius,
jorapu(mMuyueckiue ypaBHEHUs U HEPAaBEHCTBa»
4 IIpakTryeckue 3aHTHS: pelicHue ynpaXHeHu| 1o teme: «VppanroHanbHble ypaBHEHUD)
5 [IpakTrueckue 3aHATHS: pELICHUE YIPaKHEHUM 1o TeMe: «MHOTOTrpaHHUKH: MPU3Ma,
napasuieNenues, NMpaMuaa, oAb OBEPXHOCTH, 00beM», : «Tena 1 MOBEepXHOCTH
BpallleHU s, IIJIONRAAb TOBEPXHOCTU, 00BEM»
JK3aMeH 6
Bcero: 301
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3. YCJOBUS PEAJTU3ALIUU PABOYE IMPOTPAMMBI YYEBHOM
JUCHUATLTAHBI

3.1. HamMeHoBaHHMe M XapaKTepUCTHKAa Y4eOHOWl ayIuTOPpUM, TiepeyeHb

000py10BaHHUA U TEXHUYECKHUX CPEeJICTB 00y4YeHUs

Peammzanus yaeOHOM TUCIUTUIMHBI TpeOyeT HaMuusl yueOHOTo kKabuHeTa « MaremaTukay.

OO6opynoBaHue yueOHOTO KaOMHeTa:

- MOCaI0YHBIE MECTA MO KOJUIECTBY 00yUarOIMIUXCS;

- pabouee MeCTO TPEeToJaBaTes;

- KOMIUIEKT y4eOHO-HArJSIAHBIX MOCOOUH 0 MaTeMaTHKE;

Texnuueckue cpeacTsa 00yueHus:

- UWHTEPAaKTMBHas JOCKa C JIMIEH3WOHHBIM MPOTPAMMHBIM OOECIeYeHHEM W

MYJIbTUMEIUNHBIN IPOEKTOP.

3.2. UnpopMmaniuoHHOE 00ecniedeHre 00 yue Hust

Ilepeuens yueOHbIX H31aHUI, UHTepHET-pecypcoB, 1ONMOJHHUTEIbHOMN JUTEPaTyPhbl.

OCHOBHBIE€ UCTOYHHKHU:

1. bammvakoB M.M. Maremarvika: yaeOHUK TSl YIPEKIEHUNA Had.. B CPell.. pod. oOpasoBaHus /
M. baiimakoB. — 6-¢ u311., ctep. — M.: M3 narensckuii 1ieHTp «Axaemusdy, 2019. — 256 c.

2. barmmvakoB M.J. Maremarvika. CoopHIK 3a71a4 PO iTbHOM HAMPaBJIEHHOCTH: YIe0HOE TTIOCOOHE JT1s
CTy/1. YIpEXKIIeHHH cper.rpod. oopazoBarms. — M., 2018.

3. bammvakoB MM, Maremarvika. 3amaqHuk: y4e0.mocooue st CTy/l. YIpeKIeHH cper. mpod.
oOpazoBanus. — M., 2018.

4. bamvakoB M.W. Marematyka. DneKTpoHHBIA y4ue0.-METO/, KOMITIEKC [T CTY/I. YIPESKICHHUIA CPell.
npod. obpazosanmst. — M., 2019.

JlonoJIHUTEIbHbIE HCTOYHUKH:

1. boromonos H.B. CoOopnuk 3agau nmo Maremaruke: yued.nocobue qis CCY3oB /
H.B.boromomnos. - M.: [Ipoda, 2013, 204 c.

2. A.T. Mopakoua Maremaruka 10 xiiacc — M., 2014r.

HNurepHeT-pecypcesl:

www.fcior.edu.ru (MudopmarrionHsie, TpeHUPOBOYHBIE U KOHTPOJIbHbIE MaTepHAaIbl )

www.school-collection.edu.ru (Exuaas kosutekium nudpoBbIX 00pa3oBaTelbHBIX

pecypcoB).
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4. KOHTPOJIb Yl OLIEHKA PE3YJbTATOB OCBOEHHUS YYEBHOM
JUCHUATLTAHBI

KoHTpoJ1b M 01lIeHKA IPEIMETHBIX PE3YJIbTATOB OCBOCHUS JUCIUILIUHBI OCYILIECTBIISIETCSA
MpenojaBareieM B MpOLEcCe MPOBEACHUS MPAKTUYECKUX 3aHATHI, TECTUPOBAHUA, a
TaK)Ke BBITIOJHEHUS 00yJarONMMUCS WHANBUIYAITbHBIX 3a1aHUN M KOHTPOJBHBIX pa0oT.

HpelIMeTHl)le PE3YyIbTaThI oﬁyqennﬂ (I)Oprl H ME€TOABI KOHTPOJIA M OLI€ HKHA
NPeAMETHBIX pPe3yJIbTaTOB OﬁyquI/Iﬂ

—  chopmupoBaHHOCTh  TipeAcTaBieHu o | OleHKa Tpe3eHTalnuii  OOydJarmmxcs O
MaTe€MaTUKe KaK 4acTh MHUPOBOM KyJIbTYpbl M | MATEMATHKE KaK 4acTH MUPOBOM KYJIBTYphI U

MECTEC MaTEMaTHKH B COBpeMCHHOfI MECTEC MaTCMaTuKu B COBpeMCHHOfI
OHUBUJIN3allUuH, crmoco0ax OIMCAHUS SBJICHHUH OHUBUJIM3alluH, croco0ax OIMHMCaHus SBJIEHHI
PCAJIbHOTO MUPAa HA MATCMATHUUCCKOM S3BIKE, PCAJIBLHOI0O MUPAa HA MATEMATUUCCKOM S3BIKC.

—  copmMupoBaHHOCT  mpezacTaBieHuid o | OmeHKka Mpe3eHTauid  OO0ydJaronmxcs O
MaTeMaTHYECKUX TOHATHSAX KaK BaXHEWIIMX | MATEMATHUYECKAX TMOHATHIX KaK BAKHEHIIMX
MaTeMAaTUYECKUX  MOJENSAX,  MO3BOJISIONMX | MATEMATHUUYECKUX MOJETSAX, MO3BOJISIFOIIMX
OMHUChIBATL M HM3ydaTb PA3HBIC IPOHECChI H | OIIMCBIBATH W HU3ydaTb pPa3HbIC IMPOLUCCCHI H

SIBIICHUS, IIOHUMAaHUE BO3MO>KHOCTH | SIBJICHHSI, IIOHUMAaHUE BO3MO>XHOCTH
aKCHOMAaTUYECKOTO IIOCTPOEHHUS | AKCMOMATHUYECKOTO IIOCTPOEHUS
MaTeMaTHYECKUX TEOPUH; MaTeMaTUYECKUX TEOPHH.

- BJIaJACHUC METOAaMU J0Ka3aTCJIIbCTB n BI)IHOJ'IHCHI/IC HpaKTI/I‘ICCKI/IX n KOHTpOJ'H)HI)IX
AITOPUTMOB PELICHUS, YMEHUE HMX MPUMEHSTH, | padoT, UCTIOJIB3YS JI0OKA3aTeIbCTBA,
HpOBOHI/ITB JOKA3aTCJIbHBIC paCCY)KIIeHI/ISI B aJIFOpI/ITMBI peH_IeHI/ISI B X01€ peH_[eHI/ISI 3a1a4.

XOJIe peICHUS 33/a4;

— BJIAACHHUC CTAHAAPTHBIMU IIPUCMaMH PCIICHU A Brinonnenue IMPAKTHYCCKUX WU KOHTPOJIbHBIX

palnoOHAaJIbHBIX n HppalrOHAIBbHBIX, pa60T mo TeMmaM: «PereHue pandnoOHAIBHBIX U
IIOKa3aTCIbHBIX, CTCIICHHEBIX, | UPPALlMOHAJIbHBIX, ITOKa3aTCIbHBIX,
TPUTOHOMCETPHUUCCKUX ypaBHeHI/Iﬁ H | CTCIICHHBIX, TPUTOHOMETPUUICCKUX

HEpPaBEHCTB, MX CHUCTEM; HCIIOJIb30BaHHUE | ypABHEHUW U HEPABEHCTB, UX CUCTEM)
TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM
qyucie JUIsl  [OMCKa IYTM  pELeHUus |
WJUIIOCTPAllUM  pEIIeHUs  YpaBHEHUH U
HEPaBEHCTB;

— copmMupOBaHHOCTh TMpeAcTaBlieHU 00 | BeimonHeHHe MpakTHYECKUX U KOHTPOJIBHBIX
OCHOBHBIX MOHSTHSIX MAaTEMAaTHUYECKOTO aHalK3a | paboT 1O OCHOBAM MaTeMAaTHUYECKOTO aHAJIN3a
M WX CBOMCTBAX, BJAJACHHWE YMEHHEM | U UX MPUMEHEHUS B PEATbHBIX IpoOIleccax U
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XapaKTepu30BaTh MOBEJICHNE byHKIUH,
UCIIONIb30BAHNE TOJYYCHHBIX 3HAaHUM  AJIs
OTIMCAaHMS U aHaJIM3a PEATbHBIX 3aBUCUMOCTEH;

SIBJICHUSX.

— BJIaJICHUE OCHOBHBIMU MOHSATHUSAMH O TIJIOCKHX
" MIPOCTPAHCTBEHHBIX TreOMETPUYECKUX
durypax, ux OCHOBHBIX CBOMCTBAX;
CcOPMHPOBAHHOCTE ~ YMEHHUS  paclO3HaBaTh
reoMeTpuyeckue  (GUrypsl  Ha  4epTexkax,
MOJIEISIX U B pEAIbHOM MHpPE; IPUMEHEHUE
U3Yy4EHHBIX CBOICTB I€OMETPUUYECKUX (UIYp U
dopMyn ISl pelieHUs] TEOMETPUYECKUX 33/1a4 U
3aj71a4d ¢ MPaKTUYECKUM COJEP KAHUEM;

BhInosHeHHE TPAKTUYECKUX U KOHTPOJIBHBIX
paloT 1o reoMeTpuu

- chOpMHUPOBAaHHOCTh  MPEICTABICHUN O
nporeccax u SIBJICHU X, MMEIOLIMX
BEPOSITHOCTHBIN  Xapakrep, CTaTHCTHYECKUX
3aKOHOMEPHOCTSIX B pealbHOM MHPE, OCHOBHBIX
MOHSTUSX 3JIEMEHTAPHON TEOPUU BEPOSTHOCTEM;
YMEHHUN HaXOJUTh U OLICHUBATh BEPOSTHOCTH
HACTYIUICHHS ~ COOBITUH B MPOCTEHIIMX
MPAaKTUYECKUX  CHUTYyallMUsIX M OCHOBHBIE
XapaKTePUCTHKU CITy4ailHBIX BEITUYHH;

— BJIaACHUEC HaBbIKaMH U CIIOJB30BaHHs TOTOBBIX
KOMITBIOTCPHBIX ITPpOIrpaMM IIpHU PpECIICHUU 3a/1a4.

BeinonHeHne NpakTHUecKUX U KOHTPOJIbHBIX
paboT MO KOMOWHATOPUKH, CTaTUCTHKE U
TEOPHUU BEPOSTHOCTEMN.




