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Pabouas nporpamma yuebno#t muermmiuant OJ1.02.01 «MaTtemaTnka» B COOTBETCTBHHU C
[Ipukaz Muno6prayku Poccuu ot 09.12.2016 N 1569

(pen. ot 17.12.2020)

"O6 ytBepiIeHHH (elepanbHOrO TOCYAapCTBEHHOrO 00pa30BaTeNbHONO CTaHiapTa
cpenHero npodeccuoHanbHOro odpa3osanus no npodeccun 02.01. IToap, xoHmuTep"
P p P

(3apeructpupoBano B Munrocte Poccun 22.12.2016 N 44898) mnpodeccroHansLHoro
obpasosanusa 1o npodeccun 02.01. «IToBap, xommurep» or 09.12.2016, Ha ocHOBaHMHK
[IPUMEPHON TIpOrpaMMbl  00HIe00pazoBaTeNnbHOW — IMuicHuIUMHB  «Maremaruka» s
npoQeCcCHOHANBHBIX 00pa30BaTeIbHBIX OpraHusanui, pekomeHaopannoi ®IAY «DUPO»
AJ4 peaTu3ayy OCHOBHOM MpodeccroHanbHoit o0pasoBarensHoit mporpammer CITO Ha Gaze
OCHOBHOT0 00mIero o6pa3oBaHusi ¢ MOJYYEHHEM CPETHETO 00IIero o0pa3oBaHusl.,

7
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1. O6man xapaxkrepucTuka padoueil mporpaMMel 00 eodpa3oBaATENbHON AUCIMIIIAHDI
011.02.01 MaTremaTuka

1.1. Obnacte NpUMEHEHHS HPOrPAMMEI

[lporpamma  yueOHOI  IOUCHMIUIMHBI  SIBISETCS YACThIO  IPOTpaMMbl  IIOATOTOBKH
KBaTUQUIUpPOBaHHBIX pabourx, ciyxaumx B coorsercTBur ¢ GI'OC CIIO nmo npodeccun
02.01. «IloBap, xoHgHTEPY.

1.2. MecTto MUCHMILIMHBL B CTPYKTYPE OCHOBHOH IpodeccHOHAIBHOH 00pasoBaTeNbHON
IPOTPaMMBL:

JUCLUIUIMHA BXOIUT B 0011c00pa3oBaTeIbHbII LIUKII.

1.3. Pe3ynpTaThl ocBOeHUs] y4eOHOH MUCHUITHHBI — TPEOOBAHUS K pe3yiabTaTaM OCBOCHHS
JUCITUILTAHBI

OcBoenue cojeprkanus yueOHOW NUCHHUIUIMHEI «MaTeMaThkay o0ecrneunBaeT JOCTHKEHHE
CTyAACHTaMH CIEAYIOUUX Pe3yIbTaTOB:

* JTUYHOCTHBIX:

- cOopMHPOBAHHOCTL INpeACTaBIACHUI O MareMaTHKe KaK YHHMBEpPCAJILHOM S3BIKE HAyKH,
CPEJICTBE MOJICTMPOBAHMS SIBIICHUH M IIPOLIECCOB, HICIX M METOJaX MaTeMaTUKU;

- [OHMMaHUe 3HAYMMOCTH MAaTEeMaTUKH Ui  HAay4YHO-TEXHMYECKOTO  Iporpecca,
C(OPMHPOBAHHOCTh OTHOLICHUS K MaTeMaTUKE KaK K 4acTH OoOLedeoBedYecKOl KyIbTyphl
gepe3 3HAKOMCTBO ¢ HCTOpHEN pa3BUTHS MAaTEMATUKH, SBOJIIOLMEH MaTeMaTHYECKUX MJieH;

- Pa3BHUTHUE JIOTHUECKOI'O MBIIIIEHUS, IPOCTPAHCTBEHHOIO BOOOPAKEHU s, AJITOPHTMHYCCKO
KYJIbTYpBl, KPHTHYHOCTH MBIIUICHHS HAa YpOBHE, HEOOXOZMMOM s Oyaymiei
npodecCHOHATBHON AeSTeNLHOCTH, U1l MPOA0JDKEHUs. 00pa3oBaHms U caMoo0pa3oBaHysd;

- OBJIAJICHUE MATEMATHYCCKUMH 3HAHUAMH U YMEHHAMH, HEOOXOJUMBIMU B ITOBCEIHEBHOM
JKH3HH, JUIS OCBOCHUS CMEXKHBIX €CTeCTBEHHO-HAyYHBIX JUCHUIUIMH U JUCLUIUIAH
NpoQeCCHOHATPHOIO THMKIA, Ui MONY4YeHHs 00pa3oBaHUs B OOJIACTAX, He TpeOyroIuX
yriyONieHHON MaTeMaTHu4ecKoi IorOTOBKY); —— FOTOBHOCTbD M CIIOCOOHOCTB K 00pa3oBaHuUIo,
B TOM 4HCjIe caMo00pa30BaHMIO, Ha IPOTHKCHUM BCEH XXU3HM; CO3HATENLHOE OTHOLIEHUE K
HEIpepbIBHOMY 00pa30BaHHMIO KaK YCJIOBUIO YCIIEIIHOM podeccroHabHOi 1 00IECTBEHHOM
JIEATENBHOCTH;

- TOTOBHOCTH H CIOCOOHOCTH K CaMOCTOATEIBPHOM TBOPYECKOH M OTBETCTBEHHOU
JCSITCIIEHOCTH;

- TOTOBHOCTh K KOJUIEKTUBHOH paboTe, COTPYAHHYECTBY CO CBEPCTHHKAMU B
o0pa3oBarTebHOM, OOIECTBEHHO IIOJIE3HOHN, yueOHO-UCCIIEN0BATENbLCKOH, MPOCKTHOH M
JPYTHAX BUJIAX ACSATEIbHOCTH;

- OTHOIIEHHE K NPO(EeCCHOHATBHON AEATEILHOCTH KaK BO3MOXHOCTH YYaCTHs B PEINCHHU
JIMYHBIX, 0OIIECTBECHHBIX, TOCYaPCTBEHHBIX, 0OeHaHOHATBHBIX IIPOOIIEM;

* METampPeIMETHBIX:

- yMEHHUE CaMOCTOSITCIBHO OIpPENENATh UEMH JEATEIBHOCTH M  COCTABNAThH IJIAHBI
JeSTeIbHOCTH, CaMOCTOSITEIbHO OCYHIECTBIATH, KOHTPOIHPOBATE U KOPPEKTHPOBATh
JIeATENBHOCTE, HCIIONL30BATE BCE BO3MOJXKHBIE PECYpChl IJISL JOCTHIKEHHS IIOCTABICHHBIX
Helell ¥ pealu3alii [TaHOB ACATCIBHOCTH; BEIOMPATh YCIEUIHbLIE CTPATErNy B PA3IHYHBIX
CHTYyallUsIX;

- yMEHHE IIPOAYKTHBHO OOMATBCS ¥ B3aHMOACHCTBOBATL B IIPOLECCE COBMECTHOM
JIEATENEHOCTH, YUUTHLIBATH MMO3UIMH IPYTHX YYaCTHHKOB JAEATEIBHOCTH, >PPEKTHBHO
pasperaTh KOH(IUKTBL;

- BI4JEHWE HABBIKAMHU [O3HABATE/ILHOH, YyYeOHO-HCCIENOBATENbCKOM M IIPOEKTHOH
JeATCIABHOCTH, HAaBBIKAMM — paspellieHus npodieM; CIOCOOHOCTb W TOTOBHOCTH K



CaMOCTOSITEIBHOMY IIOMCKY METOJAOB pEIUEeHHs TNPAKTHYECKUX 3a1a4y, [PUMEHEHUIO
Pa3IUYHBIX METOJIOB MMO3HAHUS,

- TOTOBHOCTH H CIIOCOOHOCTH K CaMOCTOSTEIbHOM HMH(OPMAUOHHO-TI03HABATEIBHOH
JIeSTeIbHOCTH, BKITIOYast YMEHHE OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HH(pOPMAIUY,
KPUTHYECKH OLCHHBATL M MHTEPHPETUPOBATH UHPOPMALKIO, TOIYHACMYIO M3 pa3iu4dHBIX
UCTOYHHUKOB;

- BJIQJICHUE SI3BIKOBBIMU CPEICTBAMU: YMEHUE SICHO, IOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY
3pEHUsl, NUCHOJIb30BATh aJIEKBATHBIE SI3bIKOBBIE CPEICTBA;

- BlIaJICHYe HABBLIKaMU IT03HABATENBHON Pe(pIeKCHU KaK OCO3HAHHUS COBEPIIAEMBIX NeHCTBUN
M MBICITUTEIBHBIX MPOIECCOB, MX PE3YIBTATOB M OCHOBAHWM, IpaHUI] CBOCTO 3HaHUI U
HE3HaHMUSI, HOBBIX MIO3HABATEJIbHBIX 33144 U CPEJICTB JJISl UX JIOCTHIKEHUS,

- [IeJICYCTPEMIIEHHOCTD B IIOMCKAX M MPUHATHU PEUICHUH, COOOpa3UTEIIbHOCTh U MHTYHIIAS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTaBICHUM, CIOCOOHOCTh BOCIPUHUMATH Kpacoty U
rapMOHUIO MUPA;

* [IPEJIMETHBIX:

- ¢hopMHUpPOBAHHOCTD MPEACTABIEHUH O MaTeMaTHKE KaK YaCTM MHPOBOH KyJIbTYpBl U MECTE
MaTeMaTHKH B COBPEMECHHOM IUBHIU3ALMUU, CIIOCO0AX OMUCAHUS SIBJIEHUH PEAIbHOIO MHpa
Ha MaTeMaTU4YeCKOM SI3BIKE;

- chOpMUPOBAHHOCTh IIPEACTABICHUM O MATEMAaTHYECKHUX MOHATHUAX KAaK BaXKHEHIIUX
MaTeMaTHYeCKUX MOJCIHSIX, ITO3BOJSIIOMMX ONUCHIBATE W HM3yYyaTh pasHble [POLECCHl H
ABJICHHS, IIOHUMAHHE BO3MOXXHOCTH aKCHOMATHYECKOI0 IOCTPOCHHUS MaTeMaTHYECKHX
TEOPUH;

- BJIQJCHUE METOJAaMHM JOKA3aTeJIbCTB U aIlOPUTMOB DPELICHHA, YMEHHE HX [PUMEHSTH,
IIPOBOJIUTH JOKA3aTENBHBIE PACCYKIACHHS B XO/IE PEIEHH 3a1a4;

- BIAQJICHHE CTAaHJAPTHBIMK IIPHEMaMH pEIICHUS palUOHAIBHBLIX H HPPAlMOHANBHBIX,
IIOKA3aTEIbHBIX, CTCNECHHBIX, TPUIOHOMETPHUECKUX YPaBHCHHN M HEPABEHCTB, MX CHCTEM;
HCII0JIE30BaHHE T'OTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM, B TOM YHCJIE IS [TOUCKA [Ty TH PELIEHUS
U WUTOCTPALUH PELIEHUS YPABHEHUH U HEPABEHCTB;

-c()OPMHPOBAHHOCTH MPE/ICTARICHUN 00 OCHOBHBIX MOHSATHAX MAaTEMaTHUECKOrO aHallk3a u
WX CBOMCTBax, BJIaJcHIEe YMEHUEM XapaKTepU30BaTh MOBeJeHUE (HYHKIMMN, HCIONb30BAHUE
TI0JIyUEHHBIX 3HAHUH IS OIIMCaHHUs U aHaJIN3a PeaibHBIX 3aBUCUMOCTEHN;

- BlaJE€HHC OCHOBHBIMH MOHSTUSMH O IUIOCKUX M IIPOCTPAHCTBEHHLIX IEOMETPUUECKUX
(uUrypax, UX OCHOBHBIX CBOHCTBAX;

- chOopMHUpPOBAHHOCTL yMEHUs pACIO3HABATh TIecoMeTpUdeckue (QUIypbl Ha dYeprexax,
MOJIENIAX U B pealbHOM MUPE; TPUMEHEHHE U3YUEHHBIX CBOMCTB reéOMETPHYECKUX DUIYD U
GopMyI s pelieHUS TEOMETPUYECKUX 3a1a4 U 33189 ¢ IIPAKTHIECKUM COACPIKAaHHEM

- ¢ (POPMUPOBAHHOCTH NPECTABICHUH 0 TIporieccax U ABICHUAX, UMEIOIIMNX BEPOATHOCTHBIHA
Xapakrep, CTATHCTUYCCKHX 3aKOHOMEPHOCTSAX B DPEWIBHOM MHUPE, OCHOBHBIX MOHITHAX
DJICMCHTAPHOM TEOpUM BEPOSATHOCTEW; YMEHHH HAXOMUTh H OICHHUBATH BEPOATHOCTH
HACTYIUIEHHS COOBITHH B HOPOCTEHMINMX IPAKTHUYECKUX CHTYalMssX H  OCHOBHBIC
XapaKTePUCTUKHU CIIyUYalHBIX BEJIMUUH;

- BJIAJICHHE HaBBIKAM{ HCIOJIH30BAHUSA T'OTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IPY PEUICHHA
3ajad.

Jlaugag nporpamMma  cnocobcTByeT  (GOPMHUPOBAHHIO — OOIMX — 1TPO(ECCHOHATLHbIE
KOMITETEH M

OK 01. Beibupars crnocoOBl pemieHdst 3afad [NpPoPEeCCHOHANBHOH  [eATENLHOCTH,
NPUMEHUTENIBHO K Pa3JIM4HbIM KOHTEKCTaM.



OK 02. OcymiecTBiATh NOUCK, aHATIHU3 U UHTEPNpPETAIMIO HHYOpMaIui, HEOOXOAUMON /I7Ist
BBIIIOJTHEHHS 33]1a4 MPOGECCHOHAIBHOU AEATENbHOCTH.

OK 03. IlnanupoBarh ¥ peaii30BBIBATE COOCTBEHHOE NMPOGECCHOHAIBHOE U JTUYHOCTHOC
pPa3BUTHE.

OK 04. PaboTaTh B KOJUIEKTUBE M KOMaH/€e, 3 (PEKTUBHO B3aUMOJECHCTBOBATE C KONJIETaMU,
PYKOBOJCTBOM, KITHEHTAMHU.

OK 05. OcymiecTBnsITh YCTHYIO ¥ IACBMEHHYI0 KOMMYHHKAIIHAIO HA TOCY IAPCTBEHHOM SI3BIKE
C YYETOM OCOOCHHOCTEH COIMATBHOIO U KYJILTYPHOTO KOHTEKCTA.

OK 06. [TposBisITh rpa1aHCKO-NaTPUOTHYECKYO IIO3UIHUIO, JEMOHCTPUPOBATE OCO3HAHHOE
NOBEJCHHE HA OCHOBE TPAJAMIMOHHBIX OOINCYEIOBEYECKHX LEHHOCTEH, IPUMCHSTH
CTaHAAPTHl AHTHKOPPYIILHMOHHOTO HOBEIEHHUS.

(B pen. [Tpukaza Munnpocsemenus Poccun ot 17.12.2020 N 747)

OK 07. ConelicTBoBaTh COXpPaHCHUIO OKpyXKaiomieli cpensl, pecypcocOepekeHuIo,
3¢ PeKTHBHO IeHCTBOBATH B UPE3BbIYAHHBIX CHTYaI[UAX.

OK 08. Hcronb3oBath cpeAcTBa (PU3HUECKOH KyJILTYpbl Uit COXPAHEHHUA W YKDPEIUICHUS
3/10pOBbSl B Ipolecce NPohecCHOHANBHON EATEIbHOCTH H HNOJJIEPXKAHUS HEOOXOAUMOro
YPOBHS (PH3UYECKON TOATOTOBIEHHOCTH.

OK 09. Vcnons3oBaTh HHPOPMAIMOHHAIE TEXHOJIOTUH B IPO(MECCUOHANBHOMN JEATEIBHOCTH.
OK 10. ITonp3oBarscst mpodecCUOHANBHON HOKYMEHTAUMEH Ha TIOCYJAapCTBEHHOM U
WHOCTPAHHOM SI3BIKAX.

(B pen. Ilpukaza Munmnpocsetnenuns Poccun ot 17.12.2020 N 747)

OK 11. Wcnonp3oBaTh 3HaHUA 10 (UHAHCOBOM I'DaMOTHOCTH, IIIAHHPOBAThH
IpeANPUHAMATELCKYIO JeSITENbHOCTD B IipodeccnoHaIbHoi cdepe.

(8 pen. Ilpukasa Munnpocsemenns Poceun ot 17.12.2020 N 747)

1.4. PexoMEHAYEMOC KOJIHYSCTBO YacOB Ha OCBOEHME NPOrpPaMMBbI AVCIUTIIMHEL:
YuebHas Harpy3ka oOydaromierocs — 330 4acos.



MaKCUMaJIbHOH y4eOHo# Harpy3ku 330 gaca, B TOM UuCIe:

00s13aTeNBHON ay AUTOPHOM yueOHol Harpysku obydaromerocs 310 gaca
2. CTpyKTypa u coxepxaHue 00meo0pa3oBaTebHON JHCUHILIMHbI
2.1. ObpemM aANCIMNJIMHBI M BH/IbI Y4e0HOIH padoThl

Bun yueOHoH padoThl O6peM B
yacax

O6bem 00pa3oBaTEILHOM MPOrPAMMBI U CIMILTHHLI 330

B T.4.

OcHoBHOE COIepPKaAHUE 310

B T, !

TeopeTHIeCKOe 00yUyeHne 112

NpaKTHYEeCKHEe 3aHATHA 168

IIpodeccHonalbHO-0PHEHTHPOBAHHOE COEpKkatine (CoaepKAHNe IPHUKIIAXHOTO 26

MO1YJ151)

BT. 4.

TeopeTHYeCKoe 00yueHue

NPAKTHYECKHE 3aAHATHSA

CamocTtosTesqbHas pabora 20

IIpoMexyTouHast aTTecTanus (3K3aMeH) 4




HaumenoBaHue pa3jiejyioB 1 TeEM

Copaep:xkaHue y4e0HOro MaTepnaa (0CHOBHOe i NpodeccHoHaNbHO- OPHEHTHPOBAHHOE),

Oonem

dopmupyemMble

Ja00paATOPHbIE H NPAKTHIECKHE 3aHATHUS, NPHKIAAHOA MOy b (NPH HATHYHH). HacoB KOMDEeTeHI UK
1 2 3 4
OcHosHoe codepicarue
Pazpea 1. 18
IloBTOpenHe Kypca MaTeMaTHKH
OCHOBHOM IIKOJIBI.

| '

Tema 1.1. Coaepxanue yueOHOTO MaTepuana:
Hesan n 3agaun matemaTtuku npu | 1.1lens 1 3agaum MaTeMaTUKH [IPY OCBOCHUHY CHELUATIBHOCTH.
OCBOEHHH CIIEIMATBHOCTH. 2.ba3oBbie 3HAaHUSA ¥ YMEHHS 10 MaTeMaTuke B NpoQeCCHOHANBHON U B IOBCEIHEBHON

JIeSITeJIBHOCTH 2
Tema 1.2. Coneprxanue y4yeOHOro Marepuana:
[earie n panuonaIbHbIe YHCHA. | | HarypanbHble H HETbE YUCTA.

2.PanpoHanbHbIe gpcna. Apu@MeTHYIecKre onepalyii B MHOXKECTBE PALlHOHAIBHBIX YHUCET.

3.006pauiesue nepuogudecKux Apodeil B OOBIKHOBEHHEBIE.

4. ApudmeTnueckue AeiCTBHS HAJl YHCIIAMH.

5.]leficTBHS HAJI TONOKUTEIHHBIMU K OTPUIATESIILHEIMH YUCTIAMHU, C OOBIKHOBEHHBIMU U

4

RECATAYHBIMY TPOOSIMH.
6.JleficTBHS CO cTeneHAMH, (HOPMYIIBI COKPAIIEHHOIO YMHOKEHHUS.

Kom0unupoBaHHoe 3aHATHE.




Tema 1.3.
JleiicTBUTEIbHBIE YHCJIA.

Cogepxanue yueOHOTO MaTepuaa:

1. HeticTBuTenbHbIe Yucaa. Moaynp IeACTBUTENBHOTO YHACIA.
2.IlpubnrkeHune T1eHCTBUTEIHLHBIX YUCENI K KOHEUHBIM IECITHYHBIM JIPOOsM.

Kom6unnpoBaHHoe 3aHsTHE.

Tema 1.4.
IIponenTHBIC BHIYHCICHNUS B
npodeccHoHATILHBIX 3a1a4aX.

IIpodeccronanbHO-0OpHEHTHPOBAHHOE coiep:KaHue (CoieprKaHue NPUKJIIaJHOI0 MOY.JIs).

1.IlpocTrie U CIOXKHbIE TPOLEHTHI.
2.IIpouieHTHBIE BBIYHCIEHUS B IPO(ECCHOHANBHBIX 3a71a4ax

HpaKTH'{eCKOG JaHATHE.

Temal.s.
YpaBHeHNs M HEPABEHCTBA.

Copepxanue yueOHOro Marepuana:

Jluneiinple, KBagpaTHbIE, APOOHO-IMHEHHbIE YPABHEHHS M HEPABEHCTBA.

IIpakTHUyeckoe 3aHATHE.

Tema 1.6.
Pemenne 3ana4. Bxoauoi
KOHTPOJIb.

CoxepxaHue yyeOHOro Marepuaa:

1 .Bpruncienus u npeoOpazoBaHusl.
2.YpaBHEHHUS U HEPABEHCTBA.
3.I'eomeTpus Ha IJIOCKOCTH .

KomOunupoBanHoOe 3aHsATHE.

Kourpoabnas pabdora.

Pazgen 2.

IIpsiMbie U MIOCKOCTH B
npocrpadcTee. KoopanHaTe! H
BEKTOPBI B IPOCTPAHCTBE.

Tema 2.1.

OcnopHbIe TOHATHS
crepeomeTpuu. Pacnosoxxenne
NpsAMBIX U NJIOCKOCTEI.

Cozeprxanuie yueOHOTO MaTepyania;

1.AKCHOMEL, CTEPEOMETPHHU H CIIEICTBHS U3 HUX.
2.B3ammHOe pacnonoxkeHue IpAMBIX B [IPOCTPAHCTBE.
3.TTapamebHOCTE IPSMBIX B IIPOCTPAHCTBE.

Kom0uHuposaxnHoe 3aHATHE.

| Tema 2.2.

[ Coneprxanne yueOHOro MaTepuaia:




[MapaajegbpHocTH NPAMBIX,
npsiMOil U IIJIOCKOCTH,

1.ITapannenbHOCTH NPSIMOK U MIJIOCKOCTH.
2.TTapanienbHOCTh MIOCKOCTEH.

IJIOCKOCTEA. 3.CroiicTBa mapasuie/IbHBIX INIOCKOCTEH.
KomOuHHpOoBaHHOE 3aHATHE.
Tema 2.3. Conepxanue yyebHOro Marepuana:

TeTpaa,r_lp A napaJjuiejenunen.

1. Terpasap. Ceuyenust TeTpasapa NIOCKOCTHIO.
2 Ilapannenenunes. Cedyenue napamienenineia INoCKOCThIO.

KomOuaupoBanHoe 3aHsiTHE.

Tema 2.4. llepnieHAMKYJIAPHOCTH
NPSAMBIX H IJIOCKOCTEI.

Conepxanye yueOHOro MaTepuaia:

1.Ilpu3Hak nepneH UKy JISPHOCTU IPSMOM U IIIOCKOCTH.
2.IlepnesauKynsp ¥ HAKIOHHAS.
3.YT10o1 Mexay OIpsIMO#i M IJIOCKOCTHIO.

Kom0uHHUpOBaHHOE 3aHATHE.

Tema 2.5.
Teopema o Tpex
nepneH uKyJIapax.

Conepxanue yueOHOro MaTepraia:

1. Teopema u Tpex nepneH UKy IsIpax.
2.IlepneHauKynsp ¥ HaKJIOHHAS.

KomOnHnpoBaHHOE 3aHATHE.

Tema 2.6. IlepnenaukyasipHbIe
IIOCKOCTH.

Copepxanne yueOHOrO MaTepUana:

1.JiByrpasHspIi yrod.
2.IleprieHIUKyNIIpHBIE [UIOCKOCTH.
3.JIpusHak neprneHIuKyJpHOCTH ILTIOCKOCTEH.

Kom0uaupoBaHHoe 3aHdTHE.

Tema 2.6.

IIpodeccnonaabHO-OpHEHTHPOBAHHOE CO/lepKAHNe (Colep:KaHHe IPHKIATHOIO MOXYJIs).




1.B3auMHOE pacoioKeHne NpsAMbIX B IPOCTPAHCTRE.

2.JlapamieTpHOCTE NPAMOM U IUIOCKOCTH, NapaJlIEIbHOCTE HI0CKOCTEH, NEPIEHIUKY IAPHOCTD
IJIOCKOCTEH.

3.Pacnonoxenne nNpssMbIX B INIOCKOCTEN B OKPYIKarolieM Mupe. (IIpHpOJE,

APXUTEKTYpE, TEXHUKE).

4.PemcHue IPaKTUKO-OPHECHTUPOBAHHBIX 381a4.

HpaKaneCKoe 3aHATHE.

Tema 2.7. Coneprxanue yueOHOro Marepuania:
Pemenne 3anay. Ilpsamsie u nockoct, 1. Pacnoioxenue mpsIMBIX U IJIOCKOCTel B npocTpancTie. 2. 1lepneHauKy nspHOCTh U
KOOPJAHHATHI U BEKTOPBI B napayieIbHOCTh NPSAMBIX U IJIOCKOCTEH. 4
HPOCTPaHCTBE.

ITpaxTudeckoe 3aHsITHE.

Kourpoabnas padora. 2
Paznen 3. 16
Kom0Ounaropuxa.
Tema 3.1. Jlekumns.
JeMeHThl KOMOMHATOPHKH.

Copepxanue ygyeOHOro Marepuania: )

1.OCHOBHBIE TOHATUS KOMORHATOPHKH.

2.IlepecTaHOBKH, pa3MEUICHUS, COUETAHHS.

Kom0uHupoBanHoe 3aHsiTHE. 4
Tema 3.2. Jleknusi.
bunom HeoToHA 1 TPEYTOILHHK Conepxanue yaeOHOro Mareprana: 2
Hackasms. 1.®opmyina Buroma Herorona. CoiicTBa GHHOMHATBLHBIX KO3 PUITHEHTOB.

2.Tpeyronbrux Ilackans.

KoM0unupoBanHoe 3aHsATHE. 2
Tema3.3. IIpodeccnonaILHO-0PHEHTHPOBAHHOE COAepKaHue (colep:kaHue MPUKJIATHOIO MOIYJIS).
3agaun Ha KOMOHHATOPHKY.

4

Pemenne IIPaAKTUKO-OPUCHTUPOBAHHBIX 3a4a4.




HpaKTﬂ‘leCKOC 3aHsATHE.

Kourpoasuas pabora. 2]
Pazgen 4. 18
KoopanBaTel H BEKTOPEI.
Tema 4.1. Jlexuns.

[psiMoyro/ibHasi CHCTEMa KOOP/AUHAT B
NpocTpaHcTBe. BeKTOphl B
NPOCTpaHCTBE.

Conepxanue yaeOHOro MaTepHaa:

IIpsmoyronpHast cucTeMa KOOpIUHAT B IPOCTPAHCTBE. BEKTOPEI B IPOCTPAHCTBE.

KomOunHupoBaHHOE 3aHATHE.

Conepxanue yueOHOro Mareprasia:

1.®opMyIBI pacCTOSIHHS MEXKTy IBYMSI TOUKaMH, YpaBHEHHE CHEPEL, INIOCKOCTH U IIPIMOH.
2.CnoxeHrie BEKTOpOB. Pa3jioxeHHe BEKTOpa 110 HAIIPaBICHMSIM.

3.JleiicTBHS C BEKTOpaMH, 33JaHHBIMI KOOpAUHATaMU.

4.YMHO)eHue BEKTOPa Ha YUCIO.

Tema 4.2.
CxansipHoe npou3BeieHNe BEKTOPOB.

Conepxanne y4eOHOTO MaTepuania:

1.Yron mexnay BekTopamH .JIpoekiius BEKTOopa Ha OCh.
2.CranapHoe IpOU3BENIEHHE BEKTOpA.
3.Mcnonp30Banue KOOPAUHAT BEKTOpA ITPU PEIIEHUH MAaTEMAaTUYECKUX U IIPUKIIAIHBIX 3a4a4.

KomOuHupoBaHHOE 3aHsTHE.

Tema 4.3. [IpakTUKO-OpHEHTHPOBAHHbIE
3aa4YH HA KOOPAUHATHOMH IJIOCKOCTH.

IIpodeccuonaibHO-OpHEHTHPOBAHHOE COAepaKaHue (CoxepxkaHue NPUKJIATHOTO MOJY ).

1. KoopnunaTHas N10CKOCTE.
2.Brryncnenue pacctossHuR U mIouiaAci Ha INIOCKOCTH.
3. KomauecTBEHHBIE PACYETEI.

Hpalc'mqeclcoe 3JaHATHE.

Tema 4.4.

Conepxanue ydeOHOTO Marepyaa :




Pemenne 3aga4. KoopamHartsl U
BEKTOPBI.

1. JiexapTOBBI KOOPAUHATHI B IPOCTPAHCTBE. 2. BEKTOpHI B IPOCTPaHCTBE.

3.Cnoxenue ¥ BEIYMTAHUE BEKTOPOB. 4. YMHOXXCHHE BEKTOpPA HA UKCIIO.

5. KommanapHabie BeKTOpEl.  6.CkansipHOE NPOM3BEAECHUE BEKTOPOB.

7.PaznokeHre BEKTOpa o TPeM HeKOMIUIaHapHBIM BeKTopaM. [Ipocreiiume 3amayn B KOOpAUHATAX.
8.KoopamuHathsl BEKTOpA, pacCTOSHUE MEXAY TOUKAMU, KOOPIAUHATHI CEPEAMHEI OTPE3Ka, CKAIAPHOE
TIPOU3BE/IEHUE BEKTOPOB B KOOpAMHATAX, YTOJ MEX Y BEKTOPaMH, yTOJl MEXAY IPIMON U
IJIOCKOCTBIO, YTOJI MEKITY IUIOCKOCTSIMH.

HpaKTH‘leCKOC 3aHATHE.

KonTtpoabHas paboTta.

Pasgean S.
OcHOBBI TPHTOHOMETPHH.
Tpuronomerpuueckue QyHKIUM,

Tema 5.1. TpuroHomeTpuUecKue
(GYHKUHH TPONU3BOJILHOrO yrJja, YucJjaa.
Pagunanuas u rpagycHasi Mepa yrJa.

Copepxanne yueOHOr0 MaTepuaia:

1.Pagnannas mepa yria.

2.IToBopoT TOUKH BOKPYT Havasla KOOPIHHAT.

3.0mpenenenne cuHyca, KOCUHyCa, TAHIE€HCA U KOTaHI'€HCa.

4.3HaKy cUHyca, KOCUHYCa, TAHI'€HCAa U KOTAaHI€HCA 10 YETBEPTSIM.

5.3aBHCUMOCTE MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM B KOTAHI'€HCOM OJHOI'0 M TOr'0 XK€ yIia .

KomOuaupoBannoe 3aHsiTHE.

Tema 5.2.
OcHOBHBIE TPUTOHOMETPHUYECKHE
ToxAecTBa. DOPMYJIbI IPUBEAECHU

CogepxaHue y9eOHOro Marepuana;

1. TpuronomeTpraecKue TOXKIECTBA.
2. CuHyc, KOCHHYC, TAHT€HC ¥ KOTaHTEHC YIJIOB O 1 - 0.
3.DopMy Bl IPUBEICHHUS.

KOMﬁl/IHI/IpOBaHHOC 3AHATHE.

Tema 5.3.

ConepxcaHHe yqe6Horo Marepraia :




Cunyc, KOCHHYC, TAHI€HC CYMMbI 1
pa3HocTH ABYX yriaoB. CHHYC H KOCHHYC
ABOMHOrO yrJjia. @opMyJIbl 110.I0BAHHOTO
yraa

1. Cymma o pa3HOCTh cuHycoB. 2.CymMMa M pa3HOCTh KOCHHYCOB.

3.CuHyc A KOCHHYC ABOHHOTO yria. 4.QopMyJIsl TOJOBHHHOTO yIUIa.

5 IlpeobpazoBanus CyMMBI TPUTOHOMETPUUECKHUX (DYHKLIMH B IPOU3BEAEHHUE U IIPOU3BEICHHS B
CyMMY.

6.BrIpakeHHe TPUTOHOMETPHYECKUX (DYHKIMH Yyepe3 TAaHTeHC ITOJIOBUHHOTO apryMEHTa.

7 Ilpeobpazopanus NpoCTEUIINX TPHTOHOMETPHYECKHX BBIPAKCHHN.

KomOuanposaHnHoe 3ansrue.

Tema 5.4.
dynknuu, ux csoiicTea. Criocodbl
3agaHus GyHKIui.

Conepxxanue yuebHOr0 MaTepHrana :

1.06acTh onpeneaeHus ¥ MHOXKECTBO 3HaYeHUH QyHKLIUH.
2.Y&THOCTB, HEYETHOCTD, TEPHOIMIHOCTE QyHKIUH. 3.CriocoOs! 3a1anus GpyHKIMIH.

KomOuHHpOBaHHOE 3aHSITHE.

Tema 5.5. Tpuronomerpu4yeckue
¢yHKUIHNH, UX CBOHCTBA U rpaduKH.

Conepxanue yueOHOro MaTepuana:

1. O6macTh onpeneNieHust A MHOXXECTBO 3HAUCHUN TPUTOHOMETPUUYECKUX (PYHKIIHIA.
2. YETHOCTH, HEYETHOC T, HEPHOJHIHOCTE TPHTOHOMETPUYECKUX (YHKLUMHT.
3.CpoiicTBa u rpaduky GYHKIHME Y = COS X,y =SIn X,y =1g X, y = ctg X.

KomOunnpoBanHoe 3aHusiTae.

Tema 5.6.
IIpeo6pasoBanue rpadukxon
TPUFOHOMETPHIECKHX QyHKIHIA.

Conepxanue ydeOHOro Marepuana :

1.Cxarue # pacTsDKEHUCE rpahuKOB TPHIOHOMETPHUYECKUX (QYHKIIHHA.
2 IlpeoOpa3zoBanue rpaKoB TPHTOHOMETPHYECKUX (HyHKIHI.

IIpakTHUYecKoe 3aHATHE.

Tema 5.7.

Onucanne npou3BOACTBEHHBIX
MPOLIECCOB € MIOMOMBI0 TPaQHKOB
(1043029107178

IpodeccHoHAIBLHO-0PHEHTUPOBAHHOE cOAepKaHUe (CodepKaHue MPHKIAAHOTO MOXYJIA).

Hcnonb30BaHie CBOMCTB TPHTOHOMETPHUSCKAX QYHKIUH B TPOo(EeCCHOHANBHBIX 3a7avaX .

HpﬂKTH‘IeCKOC 3aHATHE.

Tema 5.8.

Coneprxanue y4eOHOT0 Martepyaa;

O6parHbie TpUroHoMeTprudeckue Gyskumu. Mx cBoicTBa U rpaduku.




Ob6paTHbie TPHTOHOMETPUYECKHE
dYHKIHH.

KomOunupopanuoe 3aHsiTHe.

Tema 5.9. Tpuronomerpudyeckue
YPaBHEHUsI 1 HEPABEHCTBA.

CoaeprxaHuie ydeOHOro MaTepraa:

1.YpapaeHue cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHe tg X = a, ctg X = a.
2.Peluenye TPUrOHOMETPUYECKUX YPaBHEHUH OCHOBHBIX THIIOB: IPOCTEHIINE TPUTOHOMETPUYECKHE

HpHMeHeHHC KOMIIJIEKCHBIX YHCEJI.

1 .BrimonHesue pacueTos ¢ JIOMOIIBIO KOMIUIEKCHBIX YHCEN.
2.ITpumeprl HCTIOJIB30BaHUS KOMIUIEKCHBIX YHCEIN.
IIpakTH4eckoe 3aHATHE.

ypaBHEHUsI, CBOASINHECS K KBAIPATHBIM, PENIaeMble pa3io)keHHeM Ha MHOKHTENH, OJTHOPOJIHBIE. 8
Ilpocreiiiue TPUTOHOMETPHICCKIE HEPABEHCTRA.
KoMmOuanpoBaHHOE 3aHATHE.
Tema 5.10. Conepxanue yueOHOTO MaTepHana:
CucreMbI TPUTOHOMETPHYECKHX » " %)
— CHCcTeMBI TPOCTEATITX TPUTOHOMETPUUECKUX YPABHEHUH .
Kom6uHUpOBaHHOE 3aHSATHE.
Tema 5.11. Copepxanue yueOHOTO MaTepuana:
Penrenue 3a1a1.0CHOBDI 1.IIpecoGpa3oBanue TPUTOHOMETPUYECKHUX BLIPAKEHUIA.
TpurosomeTpun. TpuroHomeTputeckue | 9 Pepeppe TPUrOHOMETPHUYECKUX YPABHCHHN U HEPABEHCTB B TOM 9HCIE ¢ HCIOMB30BAHHEM 2
pyHKumH. CBOMCTB (pyHKITHIA.
IpakTHYeckoe 3aHATHE.
KonTpoJabHas pabora. 2
Pazneut 6. 10
KommuexkcHsle uncia.
=y
Tema 6.1. Cojiepxanue yyeOHOTo MaTepuana:
KommiekcHbie 1nciia. 1.IToHsTHE KOMITJIEKCHOIO YHCIIA.
2.ConpspKeHHBIE KOMIUIEKCHBIC YHCIIa, MOYTh H apI'yMEHT KOMILIEKCHOTO YHCIA.
3.Mopma 3amKCcH KOMIDIEKCHOTO Ynciia (reoMeTpidecKas, TPHTOHOMETPHYEecKast, anredpandeckas).
4.ApudMeTuuecKue IeHCTBUS ¢ KOMIUIEKCHBIMHI YHCIIAMH. 4
KombunnpoBanHoe 3aHsTHE.
Tema 6.2. CopepkaHue yueOHOro MaTepHraa:
4




KourpoabHas paboTa.

Pazgen 7. 18
®yukuun 1 rpadukn.
Tema 7.1. Coaepxanve yaeOHOro MaTepuaa:
Crenennan ¢gyHKius, ee cBoHcTBA M 1.ITonsitie KOpHS N-0¥ CTENEHU U3 JEUCTBUTEIBHOIO YUCTA.
] ~
rpapux. 2. QyHKIHH y = VX N MX CBOMCTBa U rpadukH. 4
3. CpoiicTBa KOPHS N-0#f CTEIICHHU.
KomOunuposanHoe 3aHsaTHE.
Tema 7.2.HlpeoGpazoBanue Bpipa:kennii ¢ | Conepxanue y4eOHOro Marepuaa:
KOPHSIMH Nn-0#i CTeleHH. [IpeoGpazoBanue HppalOHaNbHBIX BEIDAKEHHUI.
KomOunupoBanHoe 3aHATHE. 4
Tema 7.3.CBolicTBa cTEeNEHH C CopnepxaHue yuyeOHOr0 MaTepuraa:
PALHOHAILHBIM H IeficCTBUTEIbHBIM 1.IToHATHE CTEITEHH € JTFOOBIM PAllHOHANIBHBIM NT0OKA3aTEIIEM.
IOKa3aTeJaaMH. 2. Crenenuble QYHKIMH, UX CBOHCTBA U I'papUKU. 2
KoMmOnaHpOBaHHOE 3aBATHE.
Tema 7.4. Cogepxanue y4yeOHOro Marepuana:
Pemenne uppauHoHAJbHBIX YPABHEHHH | | PaBHOCHILHOCTDL UPPAMOHAILHEIX YPABHEHHU U HEPABEHCTB.
H HEpaBeHCTB. 2. Metonp! ux pereHus. 6
3.Pemenne nppaniuoOHAIBHBIX YPAaBHEHUN 11 HEPABEHCTB.
KomOunHupoBanHoe 3aHsATHE.
Tema 7.5. Cogeprxanve yueOHOTO MaTepHuaia:
Crenenn u kopau. Crenensas pynxuus. | 1.0npeneneHue CTeneHHONR QyHKIHH.
2.Mcnonp3oBanue ee CBOMCTB NIpU PENICHUM YPaBHEHHI 1 HEPABCHCTB 2
KonTpoasHnas paboTa.
Paznen 8.
18

IToxazarensHan pyHKIMA.

Paznen 8.1.

Coneprkanue yueOHOTO MaTepuaia:




HokazarennHas gyHkums, ee CBOMCTBA.

1.Ctenens ¢ NpOU3BONARHBIM JEHCTBUTEIBHAIM ITOKA3aTEIIEM.

2. Ompenieniesue nokasaTenbHON QyHKIIMH, e CBOMCTBA U IpadHK.
3.3HaKOMCTBO C IPUMEHEHHEM T0Ka3aTeNbHOU (PyHKIUH.

4 Perienne oKa3aTe/IbHBIX YPaBHEHUH ()YHKIMOHATIbHOTPAGUIECKIM METOIOM.

Kom0unupoBanHoe 3aHsTHe.

Tema 8.2.
PemeHne noxka3arejJbHbIX yPABHEHUH H
HEPABEHCTB.

Conepxxanue ydeOHOro Marepuana:

1.Pentenre nokazarenbHbIX YPaBHEHHM METOIOM YPaBHUBAHU 110KA3aTENICH, METOIOM BBEIACHUS
HOBOM IIepeMeHHOH, PYHKIIHOHATEHO-TpaQuecKUM METOOM.
2.PellieHne NMOKa3aTelbHbIX HEPABEHCTB.

HpaKTH'{ECKOC JaHaATHC,

Tema 8.3.
CucreMbl MOKa3aTeALHBIX YPAaBHEHHH.

CojiepxaHue y4eOHOTO MaTepHaa:

Pemenue cucTeM IMoKazaTeabHEIX ypaBHeHHﬁ.

KoMmOnHNpOBAHHOE 3aHSITHE.

Tema 8.4.
Pemenue 3axa4. [lokazarennHas

byHKI UL,

CopepxaHue y4eOHOro Marepuana:

1.Perirenye moka3areapHBIX YPABHEHUH METOIOM YPaBHUBAHUS ITOKa3aTeled U METOAOM BBEACHHUS
HOBOM ITEpEMEHHOM.
2. PemeHnune oka3arelbHbIX HEPABEHCTB.

KonTtpoanHnas pabora.

Paznen 9.
Jlorapu¢mel. Jlorapudgmuyeckas

¢ynKuus.

24

Tema 9.1.
Jorapugmugeckue yncaa. JecaTHIHLIH
H HATYPaJbHBIHA Jorapadmel, 440 €.

Cozeprxanue ygeOHOro MaTepuaa:

1.Jlorapugm uncna.
2.JlecaTnuHbIfl ¥ HATYpATBHBINA TOTapH(MB], YUCHO €.

KoMOunupoBaHnHoe 3aHsITHE.

Tema 9.2.
CpoiicTBa Jorapudmos. Onepauus
JorapaMHUpoBaHHus.

Coxaepxanue yuyebHOro Marepuaia:

1.Cgoiictsa orapudmon. 2.0nepauus J0rapuGMUPOBAHHUSI.

Kom0uHupoBaHnHoe 3aHATHE.

Tema 9.3. Jlorapudpmuyieckasi pyHKUHS,
ee cBoiicTBA.

CoxeprkaHue yueOHOro MaTepuaa:

JlorapupmMudeckas QyBKIUS U €€ CBOMCTBA.




Kom0unuposaHHoe 3aHATHE.

Tema 9.4.

Pemenue sorapudpMuyeckux ypaBHeHHUit

M HEpaBeHCTB.

Conepmaﬁue y‘-{€6HOI‘O Marepuaia:

1.TJlossiTHE norapudmudeckoro ypasueHus. 2.0nepanys NOTEeHIUPOBAHHUS.

3.Tpu 0CHOBHBIX METO/IA PEIIeHUs JorapuPMUYECKIX YPaBHEHMH: QyHKIMOHAIBHO-T'pabndecKuil, 6
METOJ MOTCHIIPOBAHHS, METO){ BBEIEHUSI HOBOI HepeMEHHOH.
4. Jlorapudmuyeckue HepaBeHCTRA.
KomOunupoBaHnHoe 3aHATHE.
Tema 9.5. Conepxanue yueOHOro MaTepHaia:
Cucrembl JorapupmudecKux 1.ATOpUTM pEIIeHUs CUCTEMBI YPAaBHECHUH. 2
YPpaBHEHHIA. 2.PaBHOCHIBHOCTD J0rapu(PMUUYECKUX YPAaBHEHUH U HEPABEHCTB.
KomOuHupoBaHHOE 3aHSTHE.
Tema 9.6. IMpodeccuonaLHO-0pHEHTHPOBAHHOE COAEP:KaHHe (coJep:KkaHue NPUKIAXHOI0 MOXYJIsl).
Jlorapudmel B npupoze H TEXHUKE 1 Ilpumenenue norapudma.2.Jlorapudpmudeckas cnupaib B IPUPOIE.
3.Ee maremarnyeckue cBOMCTBA.
2
IIpakTHYecKoe 3aHATHE.
Tema 9.7. Conepxasue yueOHOro Marepraa:
Pemenue 3aga4d. Jlorapugmel.
: pud | Jlorapudmuaeckas GyHKIHS.
Jorapudpmuyeckas pyHKIus. N " 2
2.Pemerne mpocTteinmx norapupMUIECKUX ypPaBHEHHUM.
KonrpoJsinuas pabora.
Pa3pgen 10. ' ‘ ‘ 38
MHororpaHHHKH U Te/Ia BpalleHHS.
Tema 10.1. Conepxanue yueOHOT0O MaTepuaa:
Bepunxsi, peGpa, rpasu 1.[JossiTrie MBOTOrpaHHUKA. 2.Ero 371eMeHTEI: BEpPIIMHEL, peOpa, TPaHu.
MHOT'OIpAHHUKA. 3.luaronans. 4.Ceuenue. S5.BBIyKIIbIC ¥ HEBBITYKIIbIE MHOTOIPAHHHKY. 2
Kom6unupoBansoe 3ansitue.
Tema 10.2. CognepxaHue y4eOHOro MaTepuana:
IIpu3ma, ee cocTaBiasilomye, CeYCHHE. 1.Ilonstue npusmer.2. Ee ocHOBaHMS M OOKOBBIC TDAHH.
Ilpamas 1 npaBUJIbHAs NPU3MBI. 3.Bricora nipusmel 4.1Ipsvast 1 HakTOHHAA [IpU3Ma.
2

5.I1pasunpuas npusma.6.CedeHue IpU3MBIL.

KOMﬁl/IHIlpOBaHHOC 3aHATHE.




Tema 10.3.
Hapanaenenunen, kyo. Cedenne Ky0a,
napaJjuiesenumneaa.

Coaepkanue ydeOHOro Marepuaia:

1.Tlapannenenuniien, CBOXCTBA IPAMOYTOIBHOIO Napalesenunena, Kyo.
2.Ceuenne KyOa, napajuienenuneaa.

KomOunnposanHoe 3aHsiTHE.

Tema 10.4.

[Mupamuaa, ee cocTaB/asOLIHEe, CEUCHHE.
IIpaBuiabHas nupamuaa. Y ceueHHas
MAPaMHU/IA.

Cojepxanue yaeOHOro Marepuana:

1.I[Tupamunia u ee anmeMeHTH. 2.CedcHUE MMpPaMHUIEL
3.[paBunpHas nupamuna. 4.YcedeHHas TUpaMUIA.

KomOunsupoBaHHoe 3aHsITHE.

Tema 10.5.
BoxoBasi ¥ MoJiHAsI MOBEPXHOCTH
NPU3MBb], IMPAMHIbL.

Copepxanue yueOHOTO MaTepuaa:

IInomrage GOKOBOM ¥ NOIHOH MOBEPXHOCTH NPA3MBI, IHPAMHUIBI.

KomOuHupoBaHHOE 3aHsITHE.

Tema 10.7.
I[IpamepsI cuMMeTpHIA B IpodecCHH.

IpodeccnoHanbHO-0pHEHTHPOBAHHOE COIEPKaHHe (CoAepKaHMe IIPUKJIATHOI0 MOTYJIsT)

CuMMETpHS B IPUPOJIL, APXUTEKTYpe, TEXHUKE, B OBITY.

HpaKTI/I‘-IeCKOC 3aHATHE.

Tema 10.8.
IIpaBubLHbIE MHOTOTPAHHUKH, HX
CBOJiCcTBA.

Conep:xanue ydeOHOro Mareprana:

1.IloHsTHE IPAaBUILHOIO MHOTOTPaHHUKA.
2.CBoHCTBa MIPaBIILHBIX MHOTOTPAHHUKOB.

IIpakTH4YecKoe 3aHATHE.

Tema 10.9.l0unnuap, ero
cocrapasiomue. CedeHne NMIHHAPA.

Copepxanre yueOHOTO MaTepuasia:

1.IlummHIp ¥ €ero 3J1eMeHTHI.
2.Ceyenue NMIKMHIpA (Mapajlie]bH0e OCHOBAHUIO H OCH).
3.Pa3eprka nuimHIpa.

Kom0uaupoBanHoe 3aHsATHE.

Tema 10.10.
Konyc, ero cocraBasiiomue. Ceuenme
KOHYycAa.

Cogepxanve y4eOHOTO Marepuania:

1.KoHyC u ero aneMeHTHI.

2. CeyeHue KoHyca (TiapayjieIbHOE OCHOBAHHUIO U IPOXOAAIINEE Yepe3 BEPLINHY ), KOHUYECKUE
Ce4YeHus.

3.Pa3repTka KOHYyca.




Kom0nHupoBaHHOE 3aHATHE.

Tema 10.11.
¥Yceuennniii konyc. Ceuenue
yCce4eHHOro KoHyca.

Conep>xanue ydeOHOro Marepyaa:

1. YceueHHBIH KOHYC.

2.Fro oOpa3yioimast 4 BbICOTa.
3.CedeHne YCEUEHHOIO KOHyca.

Komb6usupoBanHoe 3aHATHE.

Tema 10.12.
Ilap u cepa, ux ceyenns.

Coxepixanre yueOHOTO MaTepHaa:

1. Ulap u cdepa.
2.B3armHOe pacnionoxenue chepsl B IIIOCKOCTH.
3.CeueHne mapa, cepsl.

KomOnuupoBanHoe 3aggarue.

Tema 10.13.
INonsartue 00 00Leme Teaa. OTHomeHHE
00HeMO0B MOAOOHBIX TeJl.

Coneprxanue yueOHOro MaTepUaia:

1.TTonsitie 06 06Beme Tena. 2. O6beM KyOa U IpsIMOYTOJBHOIO Napajulenenunesa.
3.06beM npusmbl 1 nuuHapa. 4.0OTHOIeHHe 00HEMOB MTOI00HBIX Tel.
5.'eomeTpHYECKUI CMBICII OIPeACIUTENs 3-Ir0 IOpAaKa.

KoM0unupoBaHHoe 3aHsTHe.

Tema 10.14.
O0peMB! M IUIOIAJAU IOBEPXHOCTEH
TeJ.

Conepxanne ydeOHOTO MaTepuaa:

1.06neMbI TupaMuabl ¥ koryca. 2.00bkeM mapa. 3.1lnomany noBepxHOCTEN TEI.

KoMOuHUpoOBaHHOE 3aHATHE.

Tema 10.15. .
KoMOuHanmu MHOrOrpaHHHKOB H TeJX
BpaIleHHsl.

Conepxanue yueOHOTO MaTepraa:

KOM6I/IHaHI/II/I IrCOMCTPHYCCKUX TEII.

HpaKTH‘leCKOe JaHATHE.

Tema 10.16.
I"'eomeTpryecKyie KOMOMHAIIM HA
NpaKTHKE.

Conep:xanue yueOHOTO MaTepyuaa;

Vcnoap3oBanye KOMOMHALMEH MHOTOIPAaHHUKOB H TCJI BpalliCcHUA B HPAKTUKO-OPUCHTHPOBAHHBIX
3aga4dax.

HpaKanecxoe 3aHATHE.




Tema 10.17. Conepyxanue yueOHOT0O MaTeprana:
Pemenne 3anaq. MaororpanHuxyu u O6BeMbI ¥ TUIOINAIH TTOBEPXHOCTH MHOTOTPAHHHKOB U TEJ BpaLeHHU. 2
TeJia BpanieHusl.
KonTpoasnas padora.
Pazpgen 11.
Ilpon3roanas GpyHKIMH, €€ 18
npuMeHeHne
Tema 11.1. Copepxanue yueOHOIo Marepuania:
Ionsitie nponsBoaHoit. @opmy.ibl u 1.OmpenernieHre YACIOBON HOCIIENOBATEIIBHOCTH U CIIOCOORI €€ 3aJaHuUs.
npasuia (g depeHnpoBanus 2.CpoiicTBa YUCIOBBIX MOCIEA0BATEILHOCTEN.
3.0mpenenesye npejelia nociueI0BaTeNbHOCTH.
4.BpramciieHue IpeielioB MociIel0BaTeIbHOCTEH.
5.IIpenen pyukmuy Ha GeckoneyHocTH.  6.I1penen QyHKINU B TOUKE.
7 Ilpupamenue aprymenTta. 8.Ilpupaiiesue GbyHKIUM.
9.0mpenenenue npon3BoaHo. 10.AJIropuT™ OTHICKAHUSA IPOU3BOTHOM
KomOuHupoBaHHOE 3aHsATHE.
Tema 11.2. Copxepxanue yueOHOTO MaTepuana
IIpoussoaHas creneHHOH IIpapuna nuddepeHnupoBanms cTelleHHOH (QyHKIUY. 2
dyHkumu. IIpownsBoaHas CIOXKHBIX (YHKIMI
KomOunHNpoBaHHOE 3aHsITHE.
Tema 11.3. Coaepxanue yueOHOro MaTepuaa:
I[IpousBogHBIE CyMMBI, PA3HOCTH 1.®opmynsl mud depeHIUPOBAHMSL.
Hpou3BEACHHUsI, TACTHOIO. 2 Ilpasuna quddepeHuUpoBaHNs. 6
Kom0OunuposaHHoe 3aHATHE.
Tema 11.4. Coneprxkanue yueOHOro Marepuana:
[IpoussoaHbIe 1.0OmnpeesieHre CIOXKHOHN (YHKIIHH.
4

TPUrOHOMeETpUYeCKHX (yHKUUH.
IIpon3BoaHasa cj10:KHOH PyHKUIHU.

2.I1pousBonHas TPUrOHOMETPHUECKUX (yHKITUIH.
3.ITpousBoaHAs CIOXKHOM QYHKIHH

KombounuposaHHoe 3aHsiTHe.




Tema 11.5.
IIpouspoaHbIe HEKOTOPBHIX

Conepxanue yueOHOro Marepuana:

1.0Onpeneneaue 31eMeHTapHbIX QYHKIHIH.

3eMEHTAPHBIX (PYHKIIMA. . . 7 > = 2
2.DopMy bl TPOU3BOJIHOM MOKA3aTEeNBHOM, ToTapUPMUYECKON U TPUITOHOMETPUIECKOH QyHKIMIA.
Kom0nnuposannoe 3ansitue.
Tema 11.6. Conepxanue yueOHOro MaTepuala:
Pemenne 3anay4. IHpousroanas 1.®opMmysl ¥ ipapmiIa qud hepeHIHpOBaHHS.
dbynknmy, ee NpIMCEHCHHE. 2.Mccnenoranue GyHKIMH ¢ MOMOIIBEO IIPOU3BOAHOM. 2
3.HauGomneliiee 1 HauMeHblee 3HaUCHUST QyBKUUH .
KonTpoarHas pa6ora.
Pa3zmen 12. 24
HHTerpas 1 ero npuMeHeHHue.
Tema 12.1. Conepxanue yueOHOro MaTepHania:
IlepBooOpa3nas. 1.IlepBoob6pa3Hasi. 6
2.JIpaBnia HaxOXAeHHs NEPBOOOPA3HBIX.
KomOunupoBaHHOe 3aHATHE.
Tema 12.2. Coxepxanue yyeOHOro Marepuasa:
ILrowmaas KpuBoIHAEHHOMN 1. KpuBonuneitnas tpanenus. [lnomans KpuBOIUHEHHOM Tpaneuu.
Tpaneunn u uurerpai. ®@opmyia | 2 OnpeneneHHBIH HHTETPAIL. 8
Herotona — Jleiibnnna. 3.®opmyna Hetotona— JleitOauria.
Kom6unnpoBauHoe 3aHsTHE.
Tema 12.3. Conepxanve yaeOHOro MaTepyana:
Heonpenestenssrii n IlonsTye HeONpe/IeIeHHOrO HHTETPAJA. 2
onpeneleHHbLIA MHTETPAJIbl
KoMmbunupoBanHoe 3aHATHE.
Tema 12.4. Cogaepxanne yaeOHOTO MarepHaa:
6

IlonaTue 00 onpeneaeHHOM
HHTEerpaje Kak ImJIouagu
KPHBOJIMHEHHOH Tpaneuuu.

FGOMeTpH‘{€CKHﬁ CMEIC]T OIIPEACIICHHOI'O HHTCT paJia.

KomGunuposanHoe 3aHsITHE.

Tema 12.5.

IlpodeccHonanbHO-0PHEHTUPOBAHHOE colepsKaHHe (co/lep:KaHue NPHKJIAIHOI0 MOXYJist).




OnpeaelleHHBIH HHTErpajl B

1.T'eomeTpudeckuii CMBICT ONpPEAEICHHOIO HHTErpaja.

KU3HH. 2.®@opmyna HerotoHa - JleitOnunna. 4
3.Pemenue 3a1a4d Ha IPUMEHEHHE HHTEIPAJIA JIUI BRIUHCICHNS GU3NISCKAX BEIMYNH M ILIOIIANEH.
IIpakTHYecKoe 3aHsATHE.
Tema 12.6. Copepxanue yueOHOTO MaTepuana:
Pemenue 3anau. llepBooopasHasn 1.IlepooGpazHas ¢GyHKIUMN.
2

¢GyHKINH, ee NPUMEHEHHE.

2.JlpaBuia HaXOXKJIEHHUS ITEPBOOOPA3HBIX.
3.Ee npumeHeHHE.

KouTtpoannas pabora.

Paszngen 13.
DJieMeHThbl CTATHCTHKH H TEOPHH 12
BEPOATHOCTEI.
Tema 13.1. Conepxanne yueOHOro MaTepuana:
Auckpernas ciy4aiinas 1.Buasl ciydyaifHeIX BenmuurH. 2.0npenesieHue JUCKPETHOU ClTydaifHOl! BEIHMYHHEL.
BeJINYMHA, 3aKOH €¢ 3.3 o Lo 4
.3aKoH pacnpeneneHust JUCKPETHOH CilydaifHOH BeIHYUHBL
PaCHpEACTCHAS. 4.Ee uncioBble XapaKTEPUCTHKHY.
Kom0unnposanHoe 3aHATHE.
Tema 13.2. Conepxanue yuyeOHOro Marepuana:
3aga4yu MaTeMaTHYeCKOIl 1. BapraunoHsslii ps.
4

CTATHCTHKM.

2.ITonmMros 4acToT U TUCTOrpamMma.
3.CraTucriyecKue XapaKTepUCTUKH psifia HabMoJaeMbIX JaHHbIX.

KomOuHupoBaHHOe 3aHATHE.

Tema 13.3.
CocraBiienne Ta0JUI H
AAArpaMM HAa MPaKTHKE.

IIpodeccrionaibHO-OpHEHTHPOBAHHOE coAepikaHue (coJepKaHue NPUKJIATHOI0 MOy Jis).

1.ITepBuynas 06paboTKa CTAaTUCTUYECKUX NaHHBIX.
2.I'paduueckoe ux npencTaBlICHUE.
3. HaxoxneHne cpefHUX XapakTepUCTHK, HabIIonaeMbIX JaHHBIX.

HpaKTquCKOC 3aHATHCE.




Pasnen 14.
YpaBHeHusl 1 HEPABEHCTBA.

20

Tema 14.1.
PaBHOCHJALHOCTH YPABHEHHIT U
HepaBeHcTB. O0MHe MeTOABI

Coz[epxcaHHe yLI€6HOl"O Marcpuala:

1.PaBHOCHIIBHOCTD YpaBHEHUN U HepaBeHCTB. ONpeaesIeHHs .
2. OcHOBHBIE TEOPEMBI PABHOCHJIBHBIX I[IEPEX0JaX B YpPaBHEHUAX M HEPABEHCTBAX.

A = 5 4
pelEeius 3. Obiue MeTOJIBI PEIICHHS ypaBHEHMIT: Iepexo.l 0T paBeHCTBa QYHKIUA K paBEeHCTBY apr'yMEHTOB
JUISI MOHOTOHHBIX (QYHKIUM, METOJI PAa3JIOKEHHU Ha MHOXKUTEIH, METO] BBEJCHHS HOBOH IIEPEMEHHOM,
byHKIIHOHATBHO-TpadudecKull MeTO.
KomOuHnpoBaHHoe 3aHsiTHE.
Tema 14.2. Conepxanue yueOHOTO MaTepHaa:
I'paduuecknii meTox pemenust 1.00611me MeTOIBI PEeLIEHUS HEPABEHCTB: IEPEX0]] OT CPaBHEHU 3HAUCHUH (PyHKIMHA K CpaBHEHHIO
ypaBHeHHIl, HEpaBEHCTB. 3HAYEHWH apryMEeHTOB JUII MOHOTOHHBIX (DyHKLMH, METO HHTEPBAJIOB, PyHKUHOHATIBHO-
rpapudecKuii METOI. 4
2.I'paduueckuit MmeTon pelieHYs ypaBHEHHU U HEPABEHCTB.
KombunupoBanHoe 3aHsATHE.
Tema 14.3. Coaepxanue yueOHOTr0 MaTepHaIIa:
YpaBHeHHUsI 1 HEPaBeHCTBA C 1.Onpenienenne Moy s,
MDAHAIEM. 2. PackprITe MOIYJIA IO ONPENEIICHUIO.
3. IlpocTetitine ypaBHEHUS ¥ HEPABEHCTBA C MOYJIEM. 4
4 TlpuMeHeHrEe PABHOCUIBHEIX IIEPEXOIOB B OIIPEACICHHBIX TUIIAX YPABHEHUN B HEPABEHCTB C
MOJYJIEM.
Kom0uHHpoBaHHOE 3aHATHE.
Tema 14.4. Conepxanue yueOHOro Marepuaa:
VYpaBueHus ¥ HepaBeHCTBA € 1.3HaKOMCTBO C TIapaMeTPOM.
6

napaMeTpaMu.

2. Ilpocreiiiue ypaBHeHHsl 1 HEPABEHCTBA C MIapaMETPOM.

KomoOunupoBanHnoe 3ansTue.

Tema 14.6.

ConepxaHue yueOHOro MaTepuana:




Pemenue 3ana4. YpaBHeHns u

1.00611m1e MeTOABI peLIeH s YPaBHEHUH.

HEpaBEHCTBA. 2.YpaBHEHHUs ¥ HEPABCHCTBA C MOAYJIEM U € IAPaMETPaMHU. 2
IIpaxkTH4yecKkoe 3aHATHE.
CamocTosTebHas padota 20
4
IpomeskyTounas aTrecramus (JK3aMeH):
Bceero: 310




3. YCJIOBUS PEAJIM3AIIMU YUYEBHOI
TACIATITAHDI

3.1 MarepuaipHO-TEXHUUECKOE 00ECIIEUEHHE
 Jlns peanuszauyy yueOHON TUCIUIIMHBI UMEETCs KaOMHeT
«MarteMaTuKIy», BKOTOpOM obecrieder cBoOoaHEIN nocTyn B iHTEpHET.

Kabunet ynornerBopsieT BceM TpeOoBaHusM CaHUTapHO- 3NMIEMHOIOIMYECKHX IIPaBUIT U
nopmatiBoB ( CaulluH 2.4.2. No178-02).

— [0 KOJHMYECTBY 00y4arolInXxcs;
~ pabodee MECTO IpenoaaBaress;
KOMILTEKT yueOHo-HarsiaHbpix O0opynoBanue yuebHoro kabunera:

— I10Caa04YHBbIC MECTA roco6uti 1o JUCHHUILIHUHC. Texnuueckue
Cpeacrsa O6y‘-I€HI/IHZ

— KOMIIBIOTED C JIMIICH3UOHHEIM IIPOTPaMMHBIM O6y‘{€HH€M;
-MYJIBTUMEMHUA-TIPOCKTOPD

3.2 UudpopmauunonHoe obecneueHre 00ydeHU

OCHOBHBIE UCTOYHUKH

1. boromonor H. B. Maremartuxa: YueGrOe mocodue st ccysos ,/H. B.
Boromonog, I1.H. CamoiinieHko . - 5 - e u3ganue , crepeoTunHoe . - M.: Jlpoda
2019.-395 c.

2. Aurebpa u Hauana aHamu3a: YueOnuk s 10-11 knaccos o6pa3oBaTenbHBIX
yupexaenunit ./I11.A. Amamos, FO.M. Komnsrus, Y0.B. u np.- uzganue - Ilpocseuenue,
2021. - 464 c.

3. Teometpus. 10-11 knaccsl: YdeOHuK 1uis 00pazoBaTeNbHBIX yapeXkaeHul 6a30BbId U

npodunsHei ypoau./[lon penakuueit Aranacsuall.C. Mllpocsemenue, 2021.-255
Gk '

4. Mypasus I'. K. Anre6pa 1 rauana ananusza: YueObHuk s 10-11 ximaccos
obpazoBarenpHBIX yupexaeHuit- M.: [ipoda 2020.- 285 c.

5. 5.bammaxos M U Anrebpa u nauana anammsa,l eomerpust Yuebuuk 10-11xm. -2020r

JlononsuTENbHEIE HCTOYHUKHU
1. Bboromonog H. B. IIpaktuueckue 3aHSTHS 110 MaTeMaTuke: YueOHOe TOCOOHE I
ccy3os./H.B. boromonos. - 4 - ¢ usganue, crepeotuntoe. - M.: Bricinas mkona,
1997 .-495 ¢
2. boromonor H. B. COopuuK TuaakTHYECKUX 3ajaHuli 110 MaTeMaTuKe. | Y 4eOHoe
nocobue ans ccysos ,/H. B. Boromoros, JI.IO. Cepruenxo. - 2-
u3nanme,crepeotuntoe.-M.: [ipoda, 2006.-236 c.
3. boromonos H. B. Cbopauk 3anau no maremaruke @ YyebHoe nocobue as
ccysos./H.B. Boromosios. - 4 - . u3manue, crepeorumnuoe. - M.:, Jlpoda, 2006.-204 c.
HopMaTuBHBIC MPaBOBBIE aKTHI
1. OO0 obpazosannu B Poccuiickoit Meneparnn. OenepanbHblil 3aK0H



Poccuiickoit Genepauuu ot 29 nekadbps 2012 r.Ne273-D3
DenepalbHBIA roCy 1apCTBEHHBIH 00pa3oBaTeNbHbINA CTAHAAPT CPEAHETO
(mostHOTO)06HIero obpazosanus . Y1B.IIpukasomMunoOprayku Poccu ot 17 mas
2012 r. Ne 413
Ipukas Mumnobpuayxu Pocer 0129 nexabps 2014 r. Ne 1645 «O BHecenuu
W3MeHeHHUl B nmpuka3 MuHucTepcTBa oOpa3oBanus U Hayku Pocculickol ®@eepanuu
ot 17 mas 2012 r . Ne 413 «O06 yTRepskaeHnU (heaepaIbHOrO 3aK0Ha
rOCyJapCTBEHHOrO  00pa3oBaTENBHOIO0 CTAHAApTa CpemHero (IojaHoro) ofwero
o6pazoBaHusD».

PexoMeHalMK MO OpraHu3alli MOMYUeHUsT CpeHero o0Iero o0pa3oBaHus mpejaenax
0CBOEHUST 00pa3oBaTENbHBIX MIPOrpaMM CpelHe#d mpodeccrnoHamIbHOro 00pa3oBaHus Ha
Gaze ocHOBHOro oOumiero obOpa3oBaHHs ydeToM TpebopaHuit  (eaepabHbIX
rOCYIapCTBEHHBIX 00pa3oBaTe/ibHbl, CTAHJAPTOB U TOJNy4aeMod TmpodeccHd WU
CIIEMMANBHOCTA CpefHedl npodeccruoHambHOro obpa3oBaHus (IHCEMO JlemaprameHTa
rOCyJapCTBEHHO) TOJIUTHKY B cdhepe moarotoBky padouux kaapos u JIT1O MunoGprayku
Poccun ot 17.03.2015 Ne 06-259).

VHTEpHE Ir-peCcypCHl

4,

1.

http://school-collection.edu.ru- DnexTpounbli yueOHUK «MaTemMaTrKa B IKOJIE,
XXI Bex».

http://fcior.edu.ru- wadopManMoHHbIE, TPEHUPOBOYHBIE U KOHTPOIBHEIE
MaTepUabl.

www.school-collection.edu.ru- Exqunas xomteknuu [udpoBeix 06pa3oBareibHbIX

pecypcos
www.http://videouroki.net- OdunuanbHblil caliT ypOKOB MaTeMaTHKH

KOHTPOJIb U ODEHKA PE3YJbBTATOB OCBOEHUA

YUYEBHOM JUCHUITJIWHDI



Coaepxxanne

PesyabTaThl 00yyenns

00y4eHus (ocBOCHHBIE OCHOBHBIE ®opMbI 1 METOAbI KOHTPOJIHA
BM/bI [eSITeJIbHOCTHU OLleHKHU Pe3yJbTATOB 00y4eH
CTYAEHTOB)
1 2 3
Beenenne

- O3HaKOMJICHUEC C POJIBIO

MAaTeMaTHKH B HayKe,
TEXHUKE, SKOHOMUKE,
UHPOPMALMOHHBIX
TEXHOJIOTHSIX U
NPaKTUHECKOM
JesITeNIbHOCTH,

- O3HAKOMIIEHUE C
UEISIMU B 33]1a9aMU
M3yUEHUs] MaTEMaTHKH IIPH

OCBOEHMH CIIELIHATBHOCTEH
CIIO.

Pa3zBurHe NOHATHSA O
qucae

- BBIIIOJIHEHUE
apuOMETHUCCKHIX IEHCTBUM
HaJ YuCliaMy, coyeTas
YCTHBIE U NMUCEMEHHBIE
[IPUEMBI;

- HAaXO0XJICHUE
TpUOIIKEHHBIX 3HAYEHU M
BEJIMYHH U [OTPEIIHOCTEN
BBIUKUCIICHHH;

Texymuii KOHTPOJIb:
- OLIEHKA BBIIIOJIHEHHUS [TMChMER
CaMOCTOSTENBHBIX paboT;
- OLIEHKA OTBETOB IIPU YCTHOM
(GPOHTATEHOM ¥ HHIMBHIYAJTBHOM Ol
. OII€HKA BBIIIOJHEHHSA TECTOBEI
CaMOCTOATENILHBIX PadoOT;
- OLICHKA BBIMOJIHEHUS
WHJIMBUyaIbHbIX 3a1aHull;
- OLICHKA BBINOJIHEHUS BHEAY TUTC
CaMOCTOSATEIBHON paboThL:

KopHn, crenenu,
JorapHpMsbl

E O03HAKOMIIEHHUE C
TIOHATHEM KOPHA N-i
CTEIIEHH, CBOMCTBAMH
PaqUKaJIOB U C IIpaBUJIaMU
CpaBHEHUA KOPHE;
bopMyIHpOBaHKE
OlIPEACIICHUS KOPHSI U
CBOHCTB KOpHEH,
BBIMUCIICHHUE KOPHE;

-Hp€06pa3013aHHe YUCIIOBBIX

"
OYKBEHHBIX BBLIpa)KeHUH,
COJIEPIKALIHX PATHKAIIBL,

-pelleHue HppalMOHATBEHBIX

YPaBHEHHUI,

-03HaKOMJICHHUEC C HIOHATHUEM
CTEICHHU ¢ ACHCTRUTCIBHBIM

MOKAa3aTeNeM;
-HaXOXJISHUE 3HAUCHUSA
CTEIICHU:

-IIepeBoI KOpHs n-i
CTEIECHU B

Texkymuii KOHTPOJIb:

- -OLIEHKA BHIOJTHEHUS IUCHME

CaMOCTOSITE/IBHBIX padoT;

- -OLIEHKA OTBETOB IIPU YCTHOM

GbpPOHTATEHOM M UHAWBUAYATBHOM O
-OIICHKA BBITIOTHEHUS 3alaHHH
KOHTpONBHOH padoTe! «CTenenu
KOpPHH»;

- OLIEHKA BBINIOJHEHNUS TECTOR

CaMOCTOSITENIbHBIX paboT:

ABBIMTOJTHCHU S UHAWBUYAJIbHBIX 34,

OIIEHKa BEIOTHEHUS BHEAY TUTOPHI
CaMOCTOSITC/ILHON paGoThI:

[IpomMeskyTOUHASE ATTECTANUS:
ITposepouno-ouenounast pabora




CTeIeHb C APOOHBIM
IIoKasaresaeM U Hao0opoT:

-popmymrpoBanue CBOHCTB
CTECIICHH, BEIYUCIICHUE
CTEHEHEN ¢ palOHAILHBIM
MoKasaTeyieM, CpaBHEHUE
CTEIICHCH;
-1ipeo0pa3oBaHKUe YMCIOBBIX
U

OYKBEHHBIX BHIPDAXKECHUH,
coJiepxamyx CTereHH,
LIPUMEHSSA

CgoiicTRa:

-pelieHne MoKazaTelbHBIX
YpaBHECHUH;

-BBITIOJIHEHUE
npeoOpa3oBaHmit
BLIPAXKEHUI, IPUMEHSS
(bOpMyJIB], CBS3aHHBIE CO
CBOHUCTBaMHU CTENEHEHN U
JOTapU(PMOB;
-olpeesenye o01acTu
TTOTIY CTUMBIX 3HAUCHUH
nTorapugpMuyecKoro
BBEIPAXKEHHUS,

-perieHue
Jorapu(pMUUECKUX
YpaBHEHUH.

IIpsiMbie M IUIOCKOCTH B
OpoCTpaHCTBE

- (hopmyiHpOBaHUE
OIpEeNEIICHUN. IIPU3HAKOB 1
CBOMCTB NapaJlIeIbHBIX U
[EPUECHIUKY ISIPHBIX
IIJIOCKOCTEH, IBYTPAHHBIX U
JIMHENHBIX YIJIOB:

- IIOCTPOEHHE YTIIOB MEKIY
NpPSAMBIMHU, IIPSIMOH U
IIJIOCKOCTBIO, INTIOCKOCTAMH
10 OIUCAHHUIO,
pacro3HaBaHHE UX Ha
MOZENAX;

- IIPUMEHEHUE TIPU3HAKOB U
CBOMCTB PacloNIoKCHUL
IIPSAMBIX M IIJIOCKOCTEH NpHU
pelIeHuy 3a/1aY;

- n300paXkeHust Ha
pHCYyHKax

HEPIICHIUKY IIPOB H
HAKJIOHHBIX K IIOCKOCTH,
MIPSIMBIX, TapAIIIIENBHBIX
IJIOCKOCTEH, YIVIOB MEXIY

Texymuii KOHTPOJIB:
OLEHKA  BBIIOIHEHH NUCbMEHH]
CaMOCTOSITeTEHBIX paboT:
OIICHKa OTBCTOB
bpoHTAIBHOMHU
olpoce:
E OLICHKA BBITIONHEHUS 33)
KOHTPOJIbHOH  paboTsl  «IIpaMpl
ITOCKOCTH B IIPOCTPAHCTBEN :
. OIICHKA BEHINOJIHEHUS TEC]
CaMOCTOSITENBHEBIX paboT:
OLICHKA BBITIOJIHCH
WHIVBUTY aTbHBIX 3aaHUH:
OIIEHKA BEITOJTHEHUS
BHEAY TUTOPHON CaMOCTOATENb
paboTh;

npu y¢
HUUTUBHy aJ

IIpomeskyTOodYHas1 aTrecTranu




NIpAMO¥ U IUIOCKOCTBIO,
000CHOBaHME NOCTPOCHUH.
-pelueHue 3a/1a4 Ha
BBIYHCIICHUE
TEOMETPUYECKUX BEIMYHH;
- OIIpEieNIeHre |
BBIYHCIICHHE PAacCTOSHUN B
IIPOCTPAHCTRE;
-puMeHeHe GopMys1 1
TeOpeM ILIAHUMETPUH IS
peeHus 3aaad;
-[IPUMEHCHUE TCOPHH AT
00OCHOBaHUS NOCTPOCHUH U
BBIYHCIICHHH;

- IPOBEPOYHO-OLIEHOYHAs Pado

OOpINHATEHI
BEKTOPHI

-U3y4YEHHE NCKapTOBOM
CHCTEMBI KOOPUHAT B
[IPOCTPAHCTBE;

- IOCTPOCHUE TOYKH ()
3alaHHBIM KOOPJAMHATAM;
-HaXOXIECHHE
KOOPAUHATTOUYKU. YPAaBHEHUS
OKPYXKHOCTU:

BBIYMCIIEHUE PACCTOSHUSA
MEXIY TOUKaMU;

-U3y4YeHue CBOWCTB
BEKTOPHBLIX BEJIHYHH, MPaBUI
pa3yioKEeHUsi BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE. ;
[IpaBUJl HAXOXKACHH
KOOpJUHAT  BEKTOpa

B [IPOCTPAHCTBE, ITPaBUII
JEUCTBUH ¢ BEKTOpaMHU,
3alaHHBIMUA KOOPJIMHATAMH.

- U3YYEHUE CKAIAPHOTO
IIPOU3BENEHUS BEKTOPOB

- IPUMEHEHHUE TEOPUH IIpH
pELIEHMN 3a1a4 Ha JeHCTBHUA C
BEKTOpaMU, Ha IPUMEHEHHNE
BEKTOPOB I BEIUUCHIEHUS
BEJINYHUH YIJIOB H pACCTOAHUH

Texkymuil KOHTPOJIb:
OueHka BBITOJIHEHUS
[IUCHMEHHBIX

pabor;
. OIICHKA OTBETOB IIPH YCTHO!
(GpOHTAILHOM HHTUBHIYaIEHOM O1
. OLICHKA BBIMIOJIHEHUS TEC]
CaMOCTOSTENBHBIX padoT:

CaMOCTOATE]

Ouenka BLIIOIHEHUS
UHIMBHY albHEIX 3aIaHuii:
- OrieHKa BLIIIOTHEHHS
Breay tuTopHOI caMOCTOSTENb
paboTHI:

ITpomexyTodHasa aTTECTALMS

-IIPOBEPOYHO-OLIEHOYHAs Pado1

OcHOBBI TPMTOHOMETPHH

- HW3y4eHUe  paJUaHHOIO
METO/la U3MEpPEHHHd  YTIJIOB
BpallleHUs U WX CBA3M C

Texymmnii KOHTPOJIb:
- OlLEHKAa BBIIOIHEHUS
CaMOCTOSTENBHBIX PaboT

ITHUCbM

rpajsyCcHOH Mepoi, - OIEHKa OTBETOB MHpH 3
- u300paxkeHue yTI0B | QpOHTAIBHOM M WHJUBHIY:
BpALICHUS] HA OKPYXXHOCTH , | OIIpOCE

COOTHOINIEHWE BEJIMUMHB! YId | -  OLEHKA  BBIIOJIHEHHMS 3




C €r0 PacIoJIOKEHHEM

- bopMmyMpoBaHUE
OLIpeeNeHHIt
TPUTOHOMETPHICCKUX
(hyHKIuU# A5 yIIioB IOBOPOTa
U JUIs  OCTPBIX  YIJIOB
MPSMOYTOJILHOTO
TPEYTrOJbHUKA,

- NpUMEHCHHE  OCHOBHBIX
TPUTOHOMETPUYECKIX
TOXIECTB JJI BBEIYHCIICHHS
3HAYCHHUH
TPUTOHOMETPUUECKUX
GYHKUIMH 0 OJHOHN U3 HUX,

- H3yYEeHHE OCHOBHBIX (OPMYJI

TPUTOHOMETPUH: dbopMyn
CIIOXKCHHS, yJIBOCHUS,
npeobpazoBaHus CYMMBI
TPHUTOHOMES TPUYECKHIX

(YHKIMHA B TIPOM3BEICHUE H
HA00OpOT, MPUMEHEHUE I3TUX

bopMyJl TpH  BBIUHCICHHUH
3HAYCHHAS
TPUTOHOMETPUYECKOTO

BBIPQKEHHUS U YIIPOILEHUH €T0

- O3HaKOMJICHHE co
CBOMCTBAMM CUMMETPUH TOYEK
Ha €IMHUYHOM OKPY>XHOCTH U
NpUMEHEHNEe HX U1 BBIBOJA
(bopMy1 npuBEIEHUS, )

- pewueHue o GopmyiiaM 4 110
TPUTOHOMETPUYECKOMY KpYyTy
MPOCTEUIIIUX
TPUTOHOMETPUYECKUX
YpaBHECHUH,

- IPUMEHEHHUE 00X METOOB
pEelIeHHA

ypaBHEHUH(TIpUBEACHUE K
JUHEHHOMY,  KBaIpaTHOMY,
METO/ Pa3IoKECHUS Ha
MHOKUTENH, 3aMEHEI
[EPEMEHHOM) IpU peLIeHUU
TPUTOHOMETPHYECKUX
YpaBHCHU I

- HaHECEHUE pelIcHui
IIPOCTEUIINX
TPUTOHOMETPHYECKUX
ypaBHEHU# Ha EIWHHUYHYIO
OKPYXHOCTB,

- O3HAKOMJICHHE C TOHSTHEM
00paTHBIX

KOHTPOJILHOH
TPUTOHOMETPHH»
- OLEHKA  BBIITOJHEHHS
CaMOCTOSTENLHBIX PadoT,
-OIICHKa BBIIOJTHEHHS HHIHBUYaJ
3a0aHuH,

- OLIEHKA BBINIOJIHEHKS BHEay AT
CaMOCTOSTENBHOM PabOTBL

paboTh! «O(

TCC

IIpome:xxyTouHast aTrecTanus:
- MPOBEPOUYHO-OIIeHOYHAs paboTa




3. YCJIOBUS PEATTM3AIIMY YUYEBHOM
JAUCIAIT/INHBI
3.1 MarepuansHO-TeXHUUEeCKoe obecneueHue
s peanu3auuu y4eGHOM AUCUMIUIMHBL UMeeTCs1 KabuHeT
«MarteMaTux», BKOTOpOM obecriedeH cBOOOIHbIN AOCTYIT B IHTEepHeT.
KabuHeT ygoBneTBOpsieT BceM TpeGoBaHusiM CaHUTapHO- 1HMEMHOIOTHUYECKHX TIPABU 1
HopMaTuBOB ( CanlluH 2.4.2. Ne178-02).
- IO KOJIMYECTBY 00y4aroumxce;
- pabouee MeCTO NpenojaBaTess;
KOMIUIEKT YueOHO-Har/sAHbIX O60pysoBatue yueGHOro kabuuera:
- I0Ca/04YHbIe MecTa nocoOuii no auctuIuHe, TexHUYecKue
cpezncTBa 00yyeHus:
- KOMIILIOTEp C JIMLEH3UOHHLIM [TPOTPAaMMHbBIM 00y UeHUEM;
-MyJIbTUME/AHA-TIPOEKTOP

3.2 apopManHoHHOe o0ecnieyenue odyuenus

OcHOBHbIE UCTOYHUKH
1. Boromosioe H. B. MaTtemaruxa: Yue6Hoe niocobue gns ccy3os ,/H. B. Boromosnios,
IT.U. CamolineHko . - 5 - e U3jaHUe , CTepeoTUIiHOE . - M.: [Ipoda 2022.- 395 c.
2. AnreOpa u Hauasna aHami3a: YuebHuk st 10-11 kaccos 06pa3oBaTe/TbHbIX YUPEKIeHHIH
JUILA. Ammmos, FO.M. Konarus, FO.B. ¥ fip.- u3ganue - Mllpocsemenue, 2020. - 464 c.
3. Teomerpusi. 10-11 knaccer: YueOHUK AJ1si 00pa3oBaTebHLIX VUPEeXJeHUH 0a30BbIH 1
npogumbHbI yposHu./Ilog pegakumeii Atanacsinall.C._MIIpocseijenue, 2019.-255 c.

4 MypasuH I' K Anre6pa u Havana aHanu3a: Yuebuuk s 10-11 kmacco o6pa3oBaTeibHbIX
yupexaenui- M.: [Ipoda 2019.- 285 c.

5.baurmakoB M Y Anre6pa v Hauana aHamm3a,l'eomerpust Yue6nuk 10-11x. -2020r

,U,O]'IOJIHI/ITEJ'II)HbIe HCTOYHUKH
1. boromonos H. B. [IpakTndeckue 3aHsTvs1 110 MaremMaryke: YueGHoe nocobue st
ccy3oB./H.B. boromosios. - 4 - e u3gaHue, crepeoTUiHOe. - M.: Boiciuas mKona,
1997 .-495 ¢
2. Boromonos H. B. COOpHMK Jy/IakTHUECKUX 3aaHuUil 10 MaTeMaTuke. . YueGHoe
nocofue jyis ccysos ,/H. B. Boromoiios, JI.FO. CeprueHko. - 2-
usganue,crepeoruntoe.-M.: [ipoda, 2006.-236 c.
3. boromosnos H. B. C60pHUK 33ja4 1o MaTeMaTuke : YueOHOe mocobue zinst ccy3oB./H.B.
Boromonos. - 4 - e uU3jaHue, cTepeoTUIIHOe. - M.:, [ipoda, 2006.-204 c.
HopmaTHuBHbIE 1IPaBOBbie aKThI
1. OG6 obpasoranuu B Poccuiickoii denepaipu. dejepanbHbii 3aK0OH
Poccuiickoit @epeparuu 0T 29 aekabpst 2012 r.Ne273-P3
2. depepanbHbIM roCy/japCTBEHHBIN 00pa30BaTebHbIl CTAHJAPT CPEIHETO



(monmoro)obimero o6pasosanus . Y1B.IpukazoMMunobpHayku Poccu ot 17 mag 2012 1.

Ne 413

[Tpuka3 MuHoOpHayku Poccu 0129 gekabps 2014 r. Ne 1645 «O BHECEHUHU H3MeHeHHi B
npvikas MunMcTepcTBa o6pasoBanus U Hayku Poccuiickoit @egeparyu ot 17 mast 2012 .

Ne 413 «O6 yTBepxaeHNH DeaepanbHOTO 3aKOHA»
roCy/JapCTBEHHOr0  o0pas3oBaresibHOr0  CTaHjapta cpeanero  (mosHoro) — obiero
o6pa3oBaHus».

PekomMenjauuy 10 OpraHM3auMM IOAy4eHHs] cpejgHero oOmero obpa3oBaHusi Tipejenax
0CBOEHMS 00pa3oBaTebHLIX IPOrpaMM cpefHeil npogeccoHanbHoro obpasopaHus Ha Oase
ocHOBHOro obiiero obpasobanusi yueroMm TpeOoBaHuWil (eepaibHbIX TOCY/JAPCTBEHHBIX
o0pa3oBaTe/ibHBl, CTaHAAPTOB M IIOy4YaeMOH INpodeccud WM CrelUanbHOCTH CpeiHeit
npodecCoHaMbHOTO 00pa3oBaHus (MUCbMO [lenapTaMeHTa rOCyJapCTBEHHO) IOJMTHKH B
cepe nmoaroToBKM pabourx kKazpoB u AITO Munobpuayku Poccum ot 17.03.2015 Ne 06-
259).

WHTepHe r-pecypcol

L,

htip://school-collection.edu.ru- 3meKTpoHHbIH yuebHUK «MaTemaTtuka B 1Kosne, X XI
BEK».

http:/fcior.edu.ru- nHGOPMALHUOHHBIE, TPEHUPOBOYHBIE M KOHTPO/IbHBIE MATEPHAIbL.
www.school-collection.edu.ru- Egunas komnexuyu I poBbix 06pazoBaTeisHbIX
pecypcoB

www.http://videouroki.net- OduumansHeIii CaliT yPOKOB MaTEMATHKU



4. KOHTPOJIb U OHEHKA PE3YJ/IbTATOB OCBOEHUSA
YYEBHOH AUCIIUIIJINHBI

Copepxanne Pe3ynbTarsl 00yuenus
o0yuenuns (ocBoenHbie 0OCHOBHBIE | DOPMEBI H METO/bI KOHTPOAA H
BH/IbI 1eATEIBHOCTH | OL[eHKH pPe3y/IbTaToB 00yueHHsA
CTY[JEHTOB)
B 1 2 3
Beenenne

- O3HAKOMJ/IEHHE C POJIBIO
MAareMaryKy B HayKe, TEXHVIKE,
3KOHOMUKE, HHPOPMAIHOHHEIX
TEXHOMIOTHAX ¥ TIPaKTHYECKOH
AESITeNbHOCTY;

- 03HaKOMJIEHHE C LIE/IIMU
Y 33/Ja4amyl U3y uenust
MaTeMaryKy TIPY OCBOEHUH
crietaneHocrer CITO.

Pa3sBHuTHE NOHATHA
0 9YHCiIe

- BBIIO/IHEHYE
apudmMeTHuecKkux AelCcTauil Haj
YKC/IaMH, COYeTas YCTHBIE U

MM CEMEHHBIE TIPHUEMBI;

- HaxXOXKIeHue
NpUOMKEHHBIX 3HAYECHKI
BeJIMUKMH U TIOTPeIHHOCTeH
BBIYMC/ICHIN;

TeKynIH¥ KOHTPOIb:
- OLIeHKA BBIIO/THEHHSI ITUCbMEHHBIX
CaMOCTOSITENBLHBIX padoT;
- OlTeHKa OTBETOB MPY YCTHOM
(GPOHTaNLHOM ¥ HHAUBH/Ya/TEHOM ONpoce:
- OLIeHKA BBIIOHEHHS TECTORBIX
CaMOCTOSITe/NBHBIX pabor;
- OLIEHKA BBITOTHEHUst
UHAVBURY ATHHBIX 33JaHWH;
- OL|€HKA BRITIO/IHEHKA BHEAy AUTOPHOM
CaMOCTOSITENBHOH PaboThI:

KopHH, cTenenu,
morapudmMbl

- O3HaKOMJIeHye C
MOHATHEM KOPHS N-i CTeneHy,
cBOWCTRaMM paJuKasIoB U C
NpaBU/IaMy CPABHEHUS KOPHEHH;
thopmy/IHpOBanYe ONpe/iesiens
KODHS U CBOVCTB KOpHeH,
BLIUUC/IEHHE KOpHel;
-npeobpasoBaHie YHC/IOBbIX U
6yKBEHHBIX BbIDKEHNH,
COAePKAUIX PAJIUKANILY;
-peleHHe UPPalHOHATBEHBIX
yPaBHEHHUI;
-03HaKOMJ/IEHUE C [IOHATUEM
CTeeHy C AeMCTBUTENLHLIM
NIOKa3aTenem;
-HaxKJeH1e 3HaueHus
CTelIeHH:

Texymiuit KoHTPOIL:

- -OLeHKA BbINOJHEHVS TIMCHMEHHBIX

CaMOCTOSTENLHEIX paboT;

- -OIIEHKa OTBETOB IIPY YCTHOM

(pPOHTA/ILHOM W HHAWBKYATLHOM OIIPOCE;
~OLIeHKA BbIIOHEHYIA 3a[jaHHi
KOHTDO/BHON paboTter «Crenedu W
KOPHU»;

- OL,EHKA BbLIMOHEHWUS! TECTOBbIX

CaMOCTOSTE/IbHbIX paboT:

= OlEeHKa

BbINOMHEHUS MHAWUBUAYANAbHbIX 33 JaHNIA:

- OLEeHKa

BbINOJHEHWUS BHEAY L UTOPHOM
CaMOoCTOATE/IbHOM paboThi:

npOMe)KYTO'-IHaSI aTrecrayusa:




-1epero/i KOPHA N-# Crernesu
B

CTeTIeHE C poOHLM
roKasaresieM 1 HaoBopoT:

MpoBepouHo-oLeHouHas pabora

-opMy nupoBaHrie CBOACTB
CTeTIEHH, BHIUMC/IEHHE
CTEeTeHel C PallMOHANLHBIM
T0Ka3aTeneM, CDaBHEHUe
CTeTIeHeH,
-rpeoOpa3oBaHUe YHC/IOBBIX U
OYKBEHHBIX BbIDAXKEHUH,
COpEepKaIMX CTENeH:,
TIPUMEHsS

CeoiicTBa:

-pelleHUEe TIOKA3aTeTbHBIX
YDaBHEeHuid;

-BbIIO/THEHYE
npeobpa3zoBaHui
BBIP@XEHWH, TIPUMEHSS
thopMyiBl, CBS3aHHBIE CO
CBOWCTBAMH CTeIleHeH 1
Jorapu(MoB;
-onpepeneHue obnacru
JONYCTUMBIX 3HaUEHUN
Jiorapu(pMIUecKoro
BBIDKEHS,

-peLIeHre JIOrapu(hMUUeCcKux
yPaBHEeHUIA.

lMpAamMbie U MAOCKOCTU B
NpOCTpaHCcTBE

- bopmMmysiMpoBaHue

CBOWCTB NnapaniefbHbiX 1
nepneHanKyNapHbIX

NMHeMHBIX YTI0B:

MPAMbIMU, NPSMON Y

Ha Mogenax;

CBOWCTB pacnosioXeHus
peLLeHnr 3a43u;
NepneHanKyASpoB U

HaKNOHHbIX K MAOCKOCTH,
NpsaMsbiX, NapannenbHbIX

NPAMOIl U NAOCKOCTDBIO,

onpeaeneHUn. MpUsHaKoB 1

NJIOCKOCTEN, ABYIPaHHBIX U

- MOCTPOEHMWE YrA0B MEXIY

NpAMBIX K MJIOCKOCTEN Npy

NAOCKOCTEH, YIAOB MeXay

TeKywmit KOHTpOb:
- oLeHKa
BbIMOAHEHUS MUCHEMEHHbIX
CaMOCTORTENbHbIX PaboT:
- OL{eHKa OTBETOB MpU YCTHOM GPOHTA/IbHOM
¥ UMBUBULYASIBHOM ONpoce:
- OUEHKa BbINONHEHUS 3afaHWI
KOHTPOJILHOW  paboThl «MpsimMble #

MJIOCKOCTbIO, MIOCKOCTAMMU NO MJIOCKOCTU B NPOCTPAHCTBE»:
OonuCaHuio, pacno3HaBaHue Ux | - OLi€HKa BbIMONHEHUA TECTOBbIX

CaMOCTOATE/IbHBIX paboT:

- IpUMEHEHNE NPU3HaAKOB U - OLIEHKa

BbINO/HEHUA
UHIOMBUAYANbHBIX 330aHWNA:
OLIEHKa BbIMO/IHEH WS BHEAYIUTOPHOM

- u3o6paXkeHuns Ha puCyHKax camMocToATeALHON paboThl;

lMpoMeXXyTouHas atrecrauus:




060CcHOBaHWE NOCTPOCHUIA,
-pelleHne 3aaa4 Ha
BbI4UCEHNE FEOMETPUYECKUX
BEINUUH;

- onipefeneHne u BelYUCIEHNE
paccTosHWi B NPOCTPaHCTBE;
-npumMeHerne GopMmya u
TeopeM NJaHUMeTPUU JNs
pelleHus 3agay;
-MPUMEHEHUE TeOpUn Ans
060CHOBaHNA NOCTPOEHIIA 1

- MIPOBEPOYHO-OLEHOUYHAsA paboTa

BbIMUCNEHU;

KoopauHaThl
BEKTOPBI

-U3y4eHue IeKapTOBOU
CUCTEMbI KOOPAMHAT B

MPOCTPAHCTBE;

- [IOCTPOEHUE  TOUKHU no
3agaHHbIM KOOpANHaTaM;
-HaXoXKaeHue

KOOPAUHATTOUKMW. YPaBHEHUS
OKPY>XHOCTU:
BBIUHC/ICHME DACCTOSIHUS
ME)K,B'y TOUKAMMH,
-h3yueHue CBOMCTB
BEKTOPHbIX BEANYUH, MpaBua
pas/IOKEHUsT  BEKTOpPOB B
TpeXmMepHOM MPOCTPaHCTRe. ;
NPaBuN HaXoXaeHun
KoopauHaT BEKTOPa

B MPOCTPaHCTBE,
npaBun AencTBui C
BEKTOpamMu, 33JaHHbLIMU
KoOpAuHaTaMu.
- U3yYyeHue CKanspHoro
nponsseacHmA BEKTOPOB
- IPUMEHEHWE TEOPUN NpU
pelleHun 33034 Ha LecTRUA
C BEKTOpaMU, Ha NpUMeEHeHUe
BEKTOPOB AJif BbIYMCAEHNA
BE/IMYMH YI/IOB U PACCTOSHUIA

TeKyuwuii KOHTPOAb:
- OueHKa BbINOJHEHUS
NMMUCbMEHHBIX  CaMOCTOSITE/IbHbIX
pabor;
- OL,eHKa OTBETOB NPU YCTHOM
GPOHTANILHOM UHOMBUAYA/ILHOM ONpoce:
- OUECHKA BbIMOAHEHWS TECTOBbIX
CaMOCTOATENLHbIX PaboT:
- OueHKa BbINOSHEHUSA
UHOMBUAYANbHbIX 3aAaHWIA:
- OueHKa BbINOJHEHUS
BHeayautopHoil camocToATeIbHON
paborb!:

MpomexyTouHan aTrecrauus

-NpoBEpPOYHO-OLIEHOYHas paboTa.

OCHOBb!I TPUTOHOMETPUM - nsyyeHue pajnMaHHOro | TeKyuMil KOHTPOb:

MeToa  U3MEpPEeHWUs  YIAOB | - OLEHKAa BbIMOAHEHUA MUCbMEHHbIX
BpalyeHMs W UX CBA3U C | caMocTosITEAbHbIX paboT

rpagycHoii Mepoi, - OUEHKa OTBETOB MNpU  YCTHOM
- usobpakeHue YINoB | GPOHTaABHOM U UHAUBUAYANILHOM
BPalleHUs Ha OKPYXHOCTU , | onpoce

COOTHOLLIEHUE BEIMUMHBLI YTIA C | -  OLEHKA  BhINONHEHWS  3aJaHWii
ero pacnooKeHNUeM KOHTPOJIbHOW pa6oTbl 4OCHOBbI




- dopmynuposaHue
onpeneneHuin
TPUrOHOMETPUIECKMX BYHKLMA
ONs YrNoB TNOBOpOTa W Oas
OCTPbIX YIAOB NPAMOYIO/ibHOFO
TPeyronbHuKa,

= npuMeHeHne OCHOBHbIX
TPUTOHOMETPUYECKNX TOXAECTB
4Na  BbIMUCAEHMS  3HAYEeHW

TPUTOHOMETPUYECKUX QYHKLWIA
Nno 04HOM U3 HUX,
- U3yYeHWe OCHOBHbLIX QOpPMYN

TPUFOHOMETPUIA: dopmyn
CAOXKEHNS, VABOEHUS,
npeo6pasoBaHis CYMMBbI
TPUrOHOMESTPUYECKMX

GYHKUMIM B MpOUs3BEAEHUE U
HaobOpOT, NPUMEHEHUE 3TUX
dopmyn  nNpu  BbIMUCSIEHUU
3HaueHus
TPUrOHOMETPUHECKOTO
BbIPaXKEHWS U YNPOLLEHWA ero ,
- O3HaKoMmJieHue co
CBOWCTBAMYW CUMMETPUU TOUEK
Ha €OUHUYHOW OKPYKHOCTU U
npumeHeHWe WX JAs BbiBOJA
bopmyn nprseseHuUs,

- pellenne no GpopmMynam u no
TPUrOHOMETPUUECKOMY  KpyTY
NpoCTeRLInX
TPUrOHOMETPUHECKNX
YpaBHEHWIA,

- NpUuMeHeHue obumux MeToLoB
peiueHus
ypaBHeHui{npuBegeHne K
JIMHERHOMY, KBaApaTHOMY,
MeTog, pa3noxenus Ha
MHOXUTENMU, 3aMeHbl
nepeMeHHON) TMpu  pelleHuu
TPUrOHOMETPUYECKNX
YpaBHEHWIA

- HaHeceHue
npocTenwnx
TPUFOHOMETPUYECKIUX
YPaBHEHUIt HA  eOWMHUYHYIO
OKPYXHOCTb,

- O3HaKOMJeHMe ¢ TMOHATHUEM
06paTHeIX
TpUroHoMeTpudecknx GyHKLNNA,
- W3YYEHME  onpeaeneHuit
apKCUHyca, APKKOCHHYCA,
apKTaHreHca uucha,

peLueHuni

TPUFOHOMETPUN »
- OUEHKa  BblNoNAHEHUS
caMocToATEeIbHbIX paborT,
-OLEHKA BbINTOAHEHUS WHANBUZYANLHbIX
3aflaHui,

- OUEHKA BbINOJHEHUS BHEAYQUTOPHOMN
caMocTosiTeibHOM paboTsl.

TECTOBbIX

lMpoMeXxyTouHas arrectauus:
- NPOBEPOYHO-OLEHOUYHasA paboTa




n3obpaxeHue UX Ha
e UHUYHOM OKPYMHOCTH,
ApUMEHEHUE TNPW  pELIEHUN
TPUrOHOMETPUUYECKNX
YPaBHEHUN.

MHororpaHHUKU U
Kpyrable Tena

- OfI1UCaHWe U XapaKTEPUCTUKMU
Pa3AnUHbIX BUAOB
MHOIOrpaHHUKOB, UX 3NEMEHTOB U
CBOWCTB;

- n3obparkeHVe MHOrorpaHHMKOB:
-BbIMUCNEHUE NNHERRBIX
3/IEMEHTOB U Y108 B
NPOCTPAHCTBEHHbIX
KOHOUIYpaLMAX;

- NOCTPOEHWE NPOCTENLLINX

ceyeHW Kyba, Npusmsl,

nmpamMugbi:

- 03HaKOMAEHUWE C BULAMU TEN
BpalieHns, GopMynMpoBaHue nx
onpeneneHU 1 CBOICTB;
-n306pa)keHue Ten BpaweHus, ux
pa3BEPTOK, CEHYEHNI;

- peLleHne 3apa4 Ha NOCTPoeHue
CEYEHW, Ha BbIMUCNIEHWE [JINH,
paccTosHui, naowagei;

- NpUBeAeHNE 4,0Ka3aTebHbIX
paccy>XAeHWI Npu pelleHru 3aay;
- n3obpaykeHe MHOrorpaHH1Kos U
KPYTAbIX TeA. BbINOJAHEHUE PUCYHKA
110 YCOBUIO 3aa4u;
-03HAKOM/IEHUE € MOHATUAMMU
naowWaam rnosepxHoOCTU U 0bbema;
-pelieHne 3aja4 Ha BbluKCNeHUe
nnowanein NOBepXHOCTEN U
06BLEMOB reoMeTpuUYecKkux Ten.

TeKyWUHKOHTpOADL:

- OueHKa BbINOAHEHUS NUCLMEHHbBIX
CaMOCTOATE/IbHLIX paborT;

- OLEeHKa OTBETOB MNP YCTHOM
GOPOHTaNBHOM U UHAUBUAYANEHOM
onpoce;

- OLLeHKa BbIMOAHEHUSA 33,0aHWIA
KOHTPO/BbHBIX paboT «lnowanu
rnoBepxHocTen U 06beMbI
reoMeTPUYECKUX TEN »;

- OL,€HKA BbIMOJIHEHUS TECTOBbIX
CaMOCTORTE bHbIX PAboT:

- OLLEHKA BbINOIHEHUS
MHOMBUAYANBHbIX 334aHWIA; OLEHKA
BbINOAHEHUS

BHEay4UTOPHOW CaMOCTOATE/IbHON
paborbl;

MpomMexyTouHas aTrectauus:
MpoBepouHo-oLeHOUYHas paboTa

Hauana
MaTeMaTH4YeCKOoro
aHaausa

- O3HaKOMJIEHWNE € NOHATUEM
YMCNOBOM
noc/ie40BaTeIbHOCTH,
cnocobaMu ee 3agaHus,
BblYMC/IEHMKE €€ YJIEHOB;
-~03HaKOMAeHWe €
BbI4YWC/IEHWMEM CYMMBI
6eCcKOHeYHOro YNC/IOBOTO
psaa Ha NpUMepe BbIMUCAEHUS
CYMMbI H6eCcKOHeUHOo
y6biBaoLLEd reoMeTPUYECKON
NPOrpeccuu;

- NMWCbMEHHbIE CAMOCTOATEIbHbIE
pabothbi:

-YCTHbIA POHTAsBHbLIN "
WHAMBUAYaALHLIN ONpPOC;

- KOHTpONbHaA pabota «poussoaHas u

ee reoMeTpUyecKuit CMbICAY»,
«[TpuMeHeHue rnpousBoaHON»

- TECTUPOBaHue

- UHOMBUAYaAbHbIE 3a43aHUA

- BHeaygutopHas caMocCTosTe/bHas
pabota

- NTPOMEXYTO4YHas atrecTauus




- 03HAKOMJIEHUE C MOHATUEM
NPOU3BOAHOIA:

- U3ydeHue M
dopmynmpoBaHue
reoMeTpPUYECKoro u
MEXaHUYECKOTO CMBICNA
nNpon3BoAHOI;

- U3yYeHHne anroputMma
BbIYUCNIEHNS MPOVU3BOAHON Ha
npumepe BbiunNCAeHUs
MFHOBEHHOM CKOPOCTU U
YrnoBoro Ko3gpeuumneHTa
KacatesibHoiA;

- COCTaB/IEHNE YPAaBHEHNS
KacaTenibHOl B obulem Buae;
- U3yyeHue npaBun
AvbdepeHumpoBaHus,
TabAuLLbI NPOU3BOAHbLIX
afieMeHTapHbIX QYHKUMIRA,
NpUMeHeHue Ux gas
anddepeHUMpoBaHus
GYHKLUMIA U cocTaBNeHNS
YPaBHEHUA KacaTe/ibHOMW;

- uccnepoeaHme GyHKUUuM,
3afaHHoi GopMynon, ¢
MOMOLLLIO NPOU3BOAHOM;

- YCTAHOBJ/IEHWE CBA3W
CBOWCTB QYHKL MK K
NPOU3BOAHON MO UX
rpaduKkam;

- NPUMEHEHUE IPON3BOLHOMN
A9 pelleHuns 3aja4 Ha
HaxoxaeHwe Hanbonbluero,
HaUMeHbLLEro 3HaYeHus U Ha
HaXOMeHue IKCTPpeMyMa

- NPOBEPOU4HO-OLLEHOYHAs paboTa




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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