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1. HACITIOPT ITPOI'PAMMBI YYEBHOI'O ITPE/IMETA
MATEMATHKA

1.1. Ob61acTh NPpUMeHEHUsI TPOrPaAMMbI

IIporpamMma yueOGHOro npenmMera sIBJISETCS 4aCThi0 OCHOBHOHM IPOQECCUOHATBHON
oOpa3zoBarenpHOM nporpaMmsl B cootBeTcTBHM ¢ PI'OC no npodeccusim HITO: Crapuiuk
PYYHOH M YaCTUYHO MEXaHU3UPOBAHHOM CBApKU (HAIUIABKU)

1.2. Mecto y4eOHOro mnpeamMera B CTPYKType OCHOBHOI NpodeccuOHAIbHOM
o0pa3oBaTeJIbHOM MPOrpaMMbl: JUCIUIIMHA BXOAUT B UK «O011€00pa3oBaTeIbHBIX
y4eOHBIX TPEAMETOBY, Cemecmpuwl 1, 2,3,4.

1.3. Heau u 3axa4u y4eOHOr0 mpeaMeTa — TPeOOBAHUS K Pe3yJibTATAM OCBOCHUA
y4eOHOro npeaMmera:
¢ (hopMHUpOBaHKE MPEICTABICHUN O MAaTEMATHKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH,
CpPEICTBE MOJEIMPOBAHUS SIBICHUNW U TMpOIEcCCOoB, 00 HIEIX W MeToAax
MaTEMaTUKU;
® pPa3BUTHE  JIOTUYECKOTO  MBINUJICHUS, MPOCTPAHCTBEHHOTO  BOOOpaKeHHS,
ANTOPUTMUYECKON  KYJIbTYpbl, KPUTHYHOCTH  MBIIIJEHUS HA  YPOBHE,
HeoOXoauMoOM  JiIsi  Oyaymiedl  nmpodecCHOHANIbHOW — NIeATeNbHOCTH, — JJIA
POJOJIKEHUST 00pa30BaHUA U CaMO0Opa30BaAHMUS;
® OBJIaJICHHE MATEeMATHYECKUMHU 3HAHUSIMU U YMEHHUSIMH, HEOOXOJMMBIMU B
NOBCETHEBHON JKM3HU, JJISI HM3YYEHUS CMEXHBIX €CTECTBEHHO-HAYyUHBIX
JTUCIUIUIMH Ha 0a30BOM YPOBHE M AUCIUIUIMH MPO(GeCCUOHANBHOTO IUKIIA, IJIS
MOJIydeHUsT 00pa3oBaHMs B  00JacTaxX, He TpeOymux yriyoJIeHHOM
MaTeMaTUYeCKOM MOJATOTOBKH;
® BOCIIUTAHUE CPEACTBAMH MAaTEMAaTUKU KYJIbTYpbl JIMYHOCTH, IOHUMAaHMS
3HAYMMOCTH MAaTEMAaTUKH Il HayYHO-TEXHUYECKOrO IpOrpecca, OTHOLIECHHS K
MaTeMaTHKEe KaK K 4YacTH OOIIeYesOBEeUeCKON KyJIbTyphl dYepe3 3HAKOMCTBO C
VCTOPUEH pa3BUTHUSI MATEMATUKH, SBOJTIONMEN MaTEeMaTUUECKUX UICH.

B pesynpraTe wusydenuss ydeOHOro mnpeamera «MaTtemaThka» 0O0ydYaroniuics

JOJKEH
3HATH/TIOHUMATD

®  3HAYCHHE MAaTeMaTHYECKOW HAyKHU JJIA PEIIeHUs 3a7a4, BOSHUKAIONIUX B TEOPUU U
OpaKkTUKE; M[HUPOTYy M B TO K€ BpeMsl OrPAHUYEHHOCTb MPUMEHEHUS
MaTeMaTHYECKUX METOJOB K aHAJIU3y M HMCCIEJIOBAHUIO MPOIECCOB U SIBIICHUN B
MIPUPO/JIe U OOIIECTBE;

® 3HAUEHHE MPAKTUKH W BOIMPOCOB, BO3HUKAIOUIMX B CaMOW MaTeMaTUKe Jis
dbopMupOBaHUs U Pa3BUTHUS MATEMATUUYECKON HAYKU; UCTOPUIO PA3BUTHUS OHSATHUS
yucia, CO3JaHHMsl MaTeMaTU4YeCKOro aHaldu3a, BO3HUKHOBEHUSI W Pa3BUTHUS
TEOMETPHH;

®  YHUBEPCAJIbHBI XapakTep 3aKOHOB JIOTMKM MAaTEMaTHYECKUX PACCyXKIACHUM, UX
MIPUMEHHUMOCTH BO BCEX 00JIACTSIX YETOBEUECKOM AESTEIbHOCTH;



BEPOATHOCTHBIN XapakTep pa3IMYHbIX IPOIIECCOB OKPYKAIOIIETO MUpA.

AJITEBPA

YMETh:

BBITIOJIHSITh apu(pMETHUECKUEe JCHCTBUS HaJ YUCIAMU, COYETas YCTHBIE W
NUCbMEHHBIE TIPUEMBI; HAXOAWTh MPUOMMKEHHBIE 3HAYCHHUS BEIUYUH W
MOTPEUTHOCTH  BBIYUCICHUN (aOCOJIIOTHAsT W OTHOCUTEIIbHAs); CpPaBHUBATh
YHUCJIOBBIC BBIPAKCHHUS;

HAaxXOJIUTh 3HAYEHUS KOPHS, CTENeHHu, Jorapudma, TPUTOHOMETPUUECKUX
BBHIDOKCHUH HA OCHOBE ONpPEACIICHHUS, UCIOJB3YyS TPU HEOOXOJIUMOCTH
WHCTPYMEHTAJIbHBIE CPEJACTBA; IOJB30BAThCA MPUOTUKEHHONW OIEHKOM MpH
MPaKTUYECKUX pacueTax;

BBITIOJIHSITh MPEe0Opa30OBaHUsl BBIPAKECHUM, MPUMEHsIST (POpMYJibl, CBS3aHHBIC CO
CBOMCTBaMU CTEIECHEH, TIOrapu(hMOB, TPUTOHOMETPUUECKUX (yHKIIHH;
HCMO/IB30BaTh MNPHOOpPETeHHbIE 3HAHUA W YMEHHsI B NPAKTHYECKOM
NesiTeJIbHOCTH U MOBCETHEBHOM KU3HU:

JUIS. TIPAKTUYECKUX pacueToB Mo Qopmyiam, BKIoUYas (GOpMYyJbl, coleprKariue
CTETMEHU, PAJAMKAJBI, JOrapu(dMbl U TPUTOHOMETPUUYECKUE (DYHKIIMH, HCIIOIB3YSI
npu HEOOXOJMMOCTH CIPaBOYHbIE MAaTepUajbl U MPOCTEHIINE BBIYUCIUTEIbHBIC
YCTPOWCTBA.

DOyHKUNH U TPaPUKH

yMeTb!

BBIUUCTSATh 3HAYeHHE (QYHKIMH TIO0 3aJaHHOMY 3HAUYCHHUIO aprymMeHTa Ipu
pas3IMYHBIX crioco0ax 3amanus QyHKINY;

OTIpEJICNISITh OCHOBHBIE CBOMCTBA YMCIOBBIX (YHKIUM, WILTIOCTPUPOBATH UX HA
rpadukax;

CTPOUTH TpaPUKH U3YyYEHHBIX (DYHKIMN, WILTIOCTPUPOBATH MO T'paduKy CBOHCTBA
AIIEMEHTAPHBIX (DYHKIIHIA;

UCIIONIb30BaTh TMOHATAE (GYHKIMH JJIs OMHWCAHWS M aHajin3a 3aBUCUMOCTEH
BEJIMYMH;

UCMOJb30BAaTHL NPUOOpPEeTeHHbIe 3HAHUS M YMeHMS B MNPAKTHYECKOi
NAeITeJIbHOCTH U MOBCEIHEBHOM KU3HU

JUTSI OTIMCAHMSI C TOMOIIBbIO (DYHKITUI pa3IWYHBIX 3aBUCUMOCTEH, TIPEICTABICHUS
UX rpaUIecKu, HHTEPIPETAIIUN TPaPHUKOB.

Havana MmaTeMaTH4ecKOro anajamnsa

yMeTh:

HaxXOJIUTh MPOU3BOHBIE AIEMEHTAPHBIX (PYHKIINIA;

WCIIOJIb30BaTh MPOU3BOJHYIO JJISi M3YUYEHHUS CBOWCTB (YHKIIUH M TOCTPOCHHUS
rpauKoB;

MPUMEHSITH MPOU3BOAHYIO JIJIsl MPOBEACHUS NPUOJIMKEHHBIX BBIUUCICHUM, peliaTh
3a/1aui MPUKIAJHOTO XapaKTepa Ha HAXOXXJICHUE HAUOOJIBIIET0 U HAUMEHBIIETO
3HAYCHMUS;



BBIUMCIATh B MPOCTEHIIMX Cly4yasx IUIOWAAM UM OOBEMBI C HCHOJIb30BAHHEM
OIIPEJEICHHOI0 NHTErpaa;

HCIO/Ib30BAaTh MNPHOOpPETeHHbIE 3HAHMA W YMEHHMS B INPAKTHYECKOH
AeATeJJbHOCTH U NOBCEAHCBHOM KU3HU JJIA:

pelmieHns NPUKIAAHBIX 33434, B TOM 4YHCIE COLHAIBHO-JKOHOMHYECKHX H
¢uznuecknx, Ha HAMOOJbIIME W HAUMEHBUIME 3HAYECHMs, Ha HAXOXKJICHUE
CKOPOCTHU U YCKOPEHUH.

YpaBHeHUS ¥ HEPABEHCTBA
YMeETh!
perarthb paLMOHaIbHbIE, [I0Ka3aTeJIbHbIE, JgorapupmMuyecKue,
TPUTOHOMETPUUECKUE YPABHEHUS, CBOAAIIMECSH K JIMHEMHBIM M KBaJpaTHBIM, a
TaKXe aHAJIOTUYHbIC HEPABEHCTBA U CUCTEMBI;
UCIIOJIb30BaTh rpad)UueCKUil METO/1 pelIeHUsI YpaBHEHHU U HEPABEHCTB;
n300paXkaTh Ha KOOPJIMHATHOM IUIOCKOCTH PEIIEHUs ypaBHEHUH, HEPABEHCTB U
CHCTEM C JIByMsI HEU3BECTHBIMU;
COCTaBJIITh U pELIaTh YPaBHEHUsT M HEPABEHCTBA, CBS3BIBAIOLIME HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE TPUKIAAHBIX) 3a7a4ax.
HCIOJIB30BATh TPHOOpETEHHbIC 3HAHUSA M YMEHHMS B IPAKTHYECKOH
NeATeJbHOCTH U OBCEAHEBHOM KU3HU:

IUIsL IOCTPOEHHUS M UCCIIEA0BAHUS IPOCTEHIINX MATEMAaTUUYECKUX MOJEIIEH.

KOMBHUHATOPHUKA, CTATUCTHUKA Y TEOPUSA BEPOATHOCTEH
YMeTh:

pemaTs MpocTelIme KOMOWHATOPHBIC 3a/Jauyd METOJOM Tiepedopa, a TakKe C
UCTIOJIh30BaHUEM H3BECTHBIX (POPMYIT;

BBIUUCIIATh B TIPOCTCHINUX CIydasX BEPOSATHOCTH COOBITHH Ha OCHOBE IOJICYCTA
YHClIa UCXOJI0B;

UCNOJIb30BATH TPUOOPETeHHbIe 3HAHUSA M YMEHMSl B TMPAKTHYECKOI
NAeITeJIbHOCTH U MOBCEIHEBHOM KU3HU

JUTSL aHalln3a PEAbHBIX YUCJIOBBIX JTAHHBIX, MPE/ICTABICHHBIX B BUJE JHATPaMM,
rpaduKoB;

aHanu3a WHGOPMAIINH CTATUCTUYECKOTO XapaKTepa.

I'EOMETPUASA

yMeETh:

pacmo3HaBaTh Ha YEpPTEKaX U MOJEIAX MPOCTPAHCTBEHHBIC (HOPMBI; COOTHOCUTH
TPEXMEPHBIE OOBEKTHI C UX OMUCAHUSAMHU, U300pAKECHUSIMH;

ONMUCHIBATh B3aUMHOE PACIIOJOXKEHHUE MPAMBIX U IUIOCKOCTEW B NPOCTPAHCTBE,
apryMEHTHPOBAThH CBOU CYKJICHUS 00 3TOM PaCIOIOKEHHH;

aHAJU3UPOBATH B MPOCTEHIIMX CiIy4yasiX B3aMMHOE PAaCIOJIOKEHHUE OOBEKTOB B
MIPOCTPAHCTBE;

1n300paxaTh OCHOBHbIE MHOTOTPAHHUKH U KPYTJIbIE Teja; BHIMOIHSITH YEPTEKHU 1O
YCJIOBUSM 3a/ay;



®  CTPOUTH MPOCTEHININE CEUCHUS KyOa, MPU3MbI, MUPAMUJIbBL;

e  pemaTth IUIAHUMETPUUYECKHE U MPOCTEHIINE CTePEOMETPUUYECKHE 3ajlaud Ha
HaX0XJICHUE T€OMETPUUECKUX BETUYUH (JJIMH, YTJIOB, MIIonaaei, 00beMoB);

®  UCIOJNB30BATh NPU PEIICHUU CTEPEOMETPUUYECKUX 3a7ad IUIAHUMETPUUYECKHE
(baKkThl U METO/IBI;

®  TIPOBOJIUTH JIOKA3aTEIbHBIC PACCYKACHUS B XOJ€ PEIICHUS 3a/]1a4;
HCMO/IB30BAaThL MNPUHOOpPETeHHbIE 3HAHUA W YMeHHsI B NPAKTHYECKOM
AeATeJLHOCTH M NOBCEAHEBHOM *KU3HU.

e I ucchenoBaHus (MOJCIMPOBAHMSI) HECIOXXHBIX MPAKTUYECKUX CHUTyallud Ha
OCHOBE M3Y4YEHHBIX ()OPMYJI U CBOUCTB (UTYD;

®  BBHIYHCICHUS O0OBEMOB M IUIOIMIAJIEH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN MPH
pelIeHnyd MPaKTUUECKUX 3a]a4, UCIOIb3Ysl MPU HEOOXOAUMOCTH CIPABOYHUKHU U
BBIYUCIIUTEIBLHBIE YCTPONCTBA.

Takum oOpa3om, mporpaMMa OpPUEHTUPYET Ha TMPUOPUTETHYIO  POJb
MPOIIECCYAIbHBIX ~ XapaKTEPUCTUK y4eOHOW paboThl, 3aBUCIIIMX OT PO
npodeccroHaIbHON  TOATOTOBKHM, AaKIEHTHPYET 3HAYCHUE TIOJYYEHHUs  OIbITa
UCIIOJIb30BaHUSI MAaTEeMaTUKU B COJIEPXKATEIbHBIX U MPO(ECCHOHAIBHO 3HAYMMBIX
CUTyaIlusIX II0 CpaBHEHHIO ¢  (OPMATHHO-YPOBHEBBIMH  PE3YJIbTaTUBHBIMU
XapaKTePUCTUKAMU OO0yUCHHS.

[Ipu u3ydyeHnn MaTeMaTHKU HEOOXOIWMO IITUPOKO HCIIOJIL30BaTh COBPEMEHHBIE
METOABl W CpelcTBa OOyuYeHMs, OOECIEeUUTh peaU3allii0 BHYTPUIPEAMETHBIX U
MEXIIPEAMETHBIX CBS3€H, COOMI0JaTh IMPEEeMCTBEHHOCTh H3Y4YCHHUs TMpeaMeTa II0
OTHOIIICHHUIO K IIKOJIBHOW MpOrpaMMe.

Bx1roueHb! BOIIPOCH CBEPX MUHUMYMA, PACHIUPSIONINE U YIyOJISIONIue 3HaHUS
CTYAEHTOB MO MPEAMETY.

B nporpamme TeopeTHUECKHME CBEICHUS  JOTOJHSIOTCA MPAKTUYECCKUMHU
paboTamu.

JInsg mpoBeneHUS NPOMEKYTOYHOM M MTOTOBOM aTTECTALMU MCIIOJIb3YIOTCS
pazHooOpa3ubie Gopmbl u MKT: 3aueTbl, KOHTPOJIBHBIE H CAMOCTOSTEIIBHBIC PaOOTHI,
TECThI, YK3aMEHBI.

Ha camocrosatensHyto paboty orBeaeHo 143 yaca. ®opMbl CaMOCTOSITEIbHOM
paboThI KaK ayAUTOPHOM, TaK ¥ BHEAYTUTOPHOM.

1.4. Koiu4ecTBO 4aCOB HA OCBOEHME NMPOrPaMMbl Y4e0HOI0 NpeaMeTa:

MaKCUMaJIbHON y4eOHOM Harpy3ku oOydatomerocst 428 4acoB, B TOM YHUCIIE:
00s13aTENPHON ayTUTOPHON Y4eOHON HArpy3Ku oOydarormierocs 285 4acos;
CaMOCTOSITEIbHOM paboThl oOyyatomerocs 143 dacos.



2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O NTPEJIMETA

2.1. O0bem yueOHOro nmpeaMera M BUAbI Y4eOHOI padoThI

4 cemecmp

Oo0bem
qacoB
MakcuMmanbHasi yueOHas HArpy3ka (Bcero) 428
Oo0s13aTesIbHAA AYAUTOPHAA YueOHAsi HATPY3Ka (BCEro) 285
B TOM YHCJIC:
TEOPETUYECKNE 3aHSATUS 245
nabopaTopHbie PabOThI -
MPAKTUYECKUE 3aHATHS 40
KOHTPOJIbHBIC Pa0OTHI -
KypcoBasi pabota (poeKT) (eciu npedycmompero) -
CamocTosiTeqibHasi padoTa o0yuyarouierocs (Bcero) 143
B TOM YHCJIC:
pegdhepam 16
npe3eHmayusl -
pacuemHo-epagpuueckas paboma 95
Nn0020MOBKA K NPAKMU4eCKum pabomam 32
HUmoeosas ammecmayus 6 popme :1cemecmp | -—-===-
2cemecmp Jud.3auér
3cemecmp | T
9K3aMEH




2.2. TemaTu4ecKHH IUIaH U coaep:kaHue yueOHoro npeamera MATEMATHUKA

Haumenosan |  CogepskaHue y4eOHOTr0 MaTepHualia, JIaGopaTopHbie padoThl H MPaAKTHYECKHE Obnem uacon YpoBeHb ocBOCHHs
HE PASACTOB | 3aysTHs, CAMOCTOSITE/ILHASE Pa6oTa 00yJaIOIIUXCsl, KypcoBasi padora (IIPoeKT) A
e (ecnu npedycmompennt)
1 2 3 4
Paznex 1. 40
OcHoBBI
TPUTOHOMETP
5040
Conep:kanue y4e0HOro MaTepuaJia 34 1
Paguannas Mepa yriia ,lIOHATHS CHHYCa, KOCHHYCa, TAHT€HCa, KOTaHreHCa
MIPOU3BOJILHOTO YIJIa; KaK OMPEAENIATh 3HaKA CHHYCa, KOCHHYCA M TaHT€HCa ITPOCTOr0
apryMeHTa 10 YeTBEPTSIM; OCHOBHBIC TPHTOHOMETPHUECKHE TOKIECTBA; (POPMYIIBI
CHHYCa, KOCHHYCa CYMMbI U Pa3HOCTH JBYX yIJIOB; (DOPMYIIBI IBOMHOTO yriia;
(bopMyIBI PUBEACHUS. ONIPEIeTICHHE apKKOCHHYCa, apKCHHYCa, apKTaHT'eHCa U
(opMYITBI TS pEIIEHUS POCTEHITUX TPUTOHOMETPUIECKUX YPABHEHHI; METOIbI
pelIeHNs] TPHTOHOMETPHUYECKIX YPaBHEHUIA.
IpakTuyeckue 3aHATHS 6
dopmynbl npuBeaeHUs.
MpuMeHeHNe OCHOBHbIX GOPMY TPUFOHOMETPUMN.
PelleHne TPUroHOMETPUYECKUX YPAaBHEHWN.
CamocrosiTeIbHast pa6oTa 00y4ar0IIHXCsI 20
JloMariHsisi KOHTPOJIbHAS
Paznen 2 16
PasBurtue
IOHATHUSA O
qyucliie
14
Coziep:kaHue yueGHOro MaTepuaa 1
HeiictButensubie yucna. [Ipubnikenue AelcTBUTENbHBIX uucen. [IpubmmkeHHbIe
Bbuncienusi. KomruiekcHblie uucna. OcHOBHble TOHATHS. Dopmbl  3ammcu
KOMIUICKCHBIX uucell. J[efiCTBUs Hal KOMIUICKCHBIMH YHUCIAMH B alreOpandeckoi
dopme.
2

IIpakTHYecKkne 3aHATHA




Brraucnenune MOrpCIIHOCTHU IIPU PCIICHUHU IMMPAKTUICCKUX 3a1a4

CamocrosiTesibHas padoTa 00y4aroIuXxcst

10

JlomarHssi KOHTpOJIbHasE paboTa

Paznen 3
IIpsambie n
IJIOCKOCTH B
NPOCTPAHCTB
e

26

Conepxxanue yueOHOro Marepuaja

22

[TapamieneHple npsMbIe, IUIOCKOCTH, HNpsiMas M IUIOCKOCTh; CKPEIIMBAIOIINECS
npsiMble. CBOMCTBA MapajuIeIbHBIX MPSAMBIX, IUIOCKOCTEW, IPU3HAK NapAJIEIbHOCTH
MPSIMOM M TUIOCKOCTH, IMTPU3HAK NapaIeIbHOCTH INIOCKOCTEM.

MapannenbHbI NePeHOC, CUMMETPUA OTHOCUTENIbHO MIOCKOCTU

IIpakTHYeckue 3aHATHS

MepneHaMKyNAPHOCTbL B MPOCTPaHCTBE.
MapannenbHOCTb B MPOCTPaHCTBE.

CamocTosiTesibHasi padoTa 00y4ar0IMXcs

10

Mogaenu MHOrorpaHHMKOB, coo6u.|,eHv1e «I'Ipanmbele MHOIForpaHHUKn»

Paszgen 4
Koopaunatsi
U BEKTOPBI

24

Conepxanue yueOHOro Marepuasia

20

BeKkTop, ABUKEHME, NapannenbHbli nepeHoc, PopMyibl: PaCCTOAHUA MeXKay
TOYKaMM, KOOPANHATbI CepeaMHbl OTPE3Ka, CKAaNAPHOro NPoM3BeAEHNA BEKTOPOB,
KOCMHYCa yr/1a Mexay BEKTOpamMu.

IIpakTHYecKkne 3aHATHA

[eicTBMA Hag BEKTOpPaMM.
Mcnonb3oBaHMe KOOPANHAT M BEKTOPOB MPU PeLeHnn MaTemMaTUYeckux u
NPUKNaaHbIX 3a4a4.

CamocrosiTesbHast paboTa 00y4alOmmMXxcst

10

JloMalHsisi KOHTpOJIbHAs paboTa




Paznen 5 30
Kopun,
CTCIICHN U
Jorapugmsl
26
Conepxxanue yueOHOro Marepuasa
Kopens n-it crenenu u ero cpoiictBa. OmnpeneneHune KopHs. OCHOBHbBIE CBOICTBa
kopHeil. MppanuonansHble ypaBHeHHs. CTeneHb C pPalMOHANbHBIM II0Ka3aTeseM.
MOHATHE JiorapudMa, OCHOBHOE JIOTapu(MUUECKOE TOXKJIECTBO M CBOMCTBa
sorapu@moB; Gpopmyny nepexojia K HOBOMY OCHOBaHHIO; IOTEHIIMIPOBAHUE.
IIpakTHYecKue 3aHATHS 4
MpeobpasoBaHne CTeMeHHbIX BbIPAXKEHWA.
MNpeobpasoBaHne norapMGMmUYECKMUX N NOKA3ATENbHbIX BbIPAXKEHWNA.
CamocTosiTe/IbHAsA paGoTa 00yqYaroIIMXCs 18
JlomaniHsisi KOHTpOJIbHAsg paboTa
Pa3nen 6 18
MHuororpanx
HKH
Conep:xaHue y4eOHOro MaTepuasia 14
JIByrpaHHbBI yroJi, O3JIEMEHTHl MNOpHU3M, MNapajuienenunena,. CBoOCTBa TPU3MBI,
napauienenunena, Ilupamuaa CpoiictBa mnupamuasl. CumMMmerpus B KyOe, B
napajuieJIenuIe/e, B Ipu3Me U IpUpoe.
Ceuennst kyba, mpusMbl U nupamunsl. [IpenctaBieHne o  NpPaBUIIBHBIX
MHOTOTpaHHUKaX (TeTpasap, KyO, OKTadap, JOIEKadAP U UKOCAIP)
IIpakTHyeckue 3aHATHSA 4
CeueHus nupaMuibl, PU3MBL.
[IpaBUsIbHBIE MHOTOTPAHHUKH.
CamocrosiTesibHast padoTa 00y4arommXxcst 8

[IpopaboTka KOHCHEKTOB 3aHATHH, y4eOHBIX U JOTOJHUTENBHBIX H3JaHUi (10
BOMpOCaM K pa3ziefiaM | IJIaBaM y4eOHBIX U3TaHUM)
ITouck, ananus u olleHKa WH(pOPMAIIUKY TIO0 COIEPIKaHUI0 YUeOHOTO MaTepHraa.




12

Paznen 7
Tenau
MOBEPXHOCTH
BpallleHU i

Coaep:kanue yue0HOro MaTepuaia 10
NOHATUA: LWAP, KOHYC, UUAMHAP; SNEeMEeHTbI Wapa, LMANHAPA, KOHYCa, CBOMCTBA
UMANHAPA, BUAbI KOHYCOB, CBOMCTBA CEKYLUMX NAOCKOCTEN LWapa, UMANHAPA, KOHYCa.
IIpakTuyeckue 3aHATHS 2
Tena BpameHus
CamocrosiTesibHast padoTa 00y4arOIMXCs 8
[TpopaboTka KOHCTIEKTOB 3aHATHUM, YUEOHBIX W JOTOJHUTEIHHBIX U3TaHUN
[Touck, ananu3 u oreHka HHGOPMAIIMH TI0 COACPKAHUIO YIeOHOTO MaTepurara.
Brinonnenue Moeneit Ten BpauieHus

Pasnen 8 12

O0bém
MHOI'OrpanH
HKOB
Conepxanue y4eOHOro Marepuasa 10
O6bem napannenenunesa: NPAMOYrOAbHOrO, NPAMOro, HaKN1OHHOTO.
O6bem Npu3Mbl: TPEYTONIbHOM, MHOTOYTO/IbHOM
O6bem NMpammabl: TPEYroSibHOM ,MHOIOYroibHOM
O6BbEMbI NOA0OHbIX TeN.
IMpakTnyeckue 3aHATHS 2
Brruncnenue 006MOB MHOTOTPAaHHHUKOB.
5

CamocrosiTesibHast padoTa 00y4aromMXxcst




[IpopaboTka KOHCHEKTOB 3aHATHH, y4eOHBIX U JOTIOJHUTENBHBIX H3JaHui (10
BOIPOCAM K paszeliaM | IiaBaM yueOHBIX H3TaHU)
[owuck, aHanmu3 1 o1leHKa HH(GOPMAIIMU TI0 COACPIKAaHUIO YIeOHOTO MaTepHaa.

Paznen 9 10
O0bém u
MOBEPXHOCTH
TEJ
BpalicHus.
Conep:xxanue yueOHOro Marepuaja 8
Ob6bem unamHapa ,KoHyca. O6bem Lapa u ero yacTen.
Mnowaab NOBEPXHOCTU LUANHAPA ,KOHYCA.
Mnowaab chdepbl.
IMpakTHyeckue 3aHATHS 2
Boruncnenue o60b€Ma Te1 BpaleHus..
CamocrosiTesibHasi padoTa 00y4arOIMXCs S
[IpopaboTka KOHCHEKTOB 3aHSATHM, y4eOHBIX U JONOJHUTENBHBIX H3JaHUM (10
BOIIPOCAM K pa3ziesiaM U IJ1aBaM y4eOHBIX U3JaHH)
[Touck, ananus u olleHKa WH(POPMALIUY TIO COJIEPKaHUI0 YUeOHOr0 MaTepHaa.
30
Paszgen 10
IIponsBoana
A M eé
IpUMeEHEeHHue.
Coaep:xkaHue yueOHOro MaTepuajia 28

MoHATME NPOM3BOAHOM PYHKLMU, PU3NYECKOTO U FTEOMETPUYECKOTO CMbICNA
NPOM3BOAHOM; NPON3BOAHOM CTENEHU, KOPHS; NpaBuna gupdepeHUNpPoBaHUS;
dopMynbl NPOU3BOAHbLIX 31EMEHTAPHbIX GYHKUWIA; ypaBHEHWE KacaTe/IbHOM K
rpaduKry pyHKLMKN; aIFOPUTM COCTaB/IEHUA YPaBHEHUA KacaTenbHON. HaxoauTb
WHTepPBabl BO3pacTaHMA M yObIBaHMA GYHKLNIA; CTPOUTbL 3CKU3 rpaduKa




HenpepbIBHON GYyHKUUM, onpeaenéHHON Ha OTPe3Ke; HAXOA4UTb CTaLLMOHAPHbIEe
TOYKN PYHKUMM, KPUTUYECKME TOUYKM U TOYKM IKCTPEMYMA; NPUMEHATD
NPOM3BOAHYIO K UCCNEeA0BAHNI0 QYHKLMIA U MOCTPOEHMUIO

IIpakTHYeckne 3aHATHS 2
[IpounsBoHas 1 €€ npUMEHEHUE.
CamocrosiTesibHasi paboTa 00y4YalOMXCcst 8
JlomarHssi KOHTpOJIbHasE paboTa
Tema 11 10
MonsiTue
nepBoodpasH
oii. [lnomann
KPHUBOJIUHEH
HOil
Tpanenuu.
Conep:xanue y4yeOHOro MmarepuaJsa 8
[TonsiTie nepBoOOpa3HOM, HHTETpAJIa; MPaBUIIa HAXOXKICHUS IEPBOOOPA3HBIX;
Tabiuiry epBooodpasubix; hopmyny HeroTtona JleliOHuIIa; mpaBuia HHTETPUPOBAHUS
IMpakTuyeckue 3aHATHS 2
Brruncienue miuomnaan KpUuBOJIUHEHHON Tpaneum.
CamocrosiTesqibHasi padoTa 00y4aroIMXxcs -
Paspnea 12. 2
Hppaunonas
bHbIE
YpaBHEHUS.
2

Conepxanue yueOHOro Marepuasia

PaBHOCUIIBHOCTD YpaBHEHUIA, HEPABEHCTBA, CUCTEM.

PanmonanbHble U UppanyioHadbHbIe ypaBHEHUS U cucTeMbl. OCHOBHBIE MPUEMBI HX
pemieHus  (pa3loKeHWE HAa  MHOMKHUTENH, BBEACHHE HOBBIX HEU3BECTHBIX,
MTOJICTAHOBKA)

IIpakTHYecKkne 3aHATHA




CamocrosiTesibHast padoTa 00y4arOMXCst

Paznen 13 28
Iloxa3aTenbH
bl,
JorapupmMuy
€CKHe
byHxun
Coaep:kanue yueGHOro MaTepuaia 26
Onpenenenve GyHKIMM, CBOWCTBA (YHKLIMH; CXeMy HCclIeAoBaHUs (DyHKIUU;
ompe/ieJIieHue CTENEHHOM, MOKa3aTeIbHOM, JIoTapuMUIECKON (PYHKITHH.
IMpakTHyeckue 3aHATHS 2
Pemenue norapumuyueckux v noka3aTeabHbIX YpaBHEHUM U HEPABEHCTB.
CamocrosiTesibHasA padoTa 00y4aroIIUXCs 16
[IpopaboTka koHcnekToB 3ausATHil. [lonck, aHanu3 u oleHka nHGOpPMaIIUU 1O
COJIEpP’KaHUI0 Y4eOHOro MaTepHara.
Paznen 14 10
Ipapuxn | Copnepsxanme yueGHOro MaTepuasia 8
TPE{Z*:E::TP [IpeoOpaszoBanne rpadukoB. IlapamnenbHblii HEpPEeHOC, CUMMETPUS OTHOCHUTEIBHO
pymcuuii | OCCH KOODIWHAT ¥ CHMMETPHS OTHOCHTEIBHO Hadana KOOPAMHAT, CHMMETPHs
OTHOCHUTEIILHO MPSAMOI =X, PaCcTHXKEHUE U C)KATHE BJIOJIb OCEH KOOpAMHAT.
IpakTuyecKue 3aHATHS 2
I'apmonnueckue koseOaHUs.
6
CamocrosiTesibHasi padoTa 00y4alOImMXxcst
CooOmienne, pedepat «I'apMmoHnUecKre KoaebaHus
Pazpen 15 15
IHoBTOpEeHuUe
13

Conepxanue y4eOHOro Marepuasia




MokasaTenbHble YpaBHEHUA U HEPaBEHCTBa.

Norapuommyeckune ypaBHeHUA U HepaBeHCTBa.

CucTeMbl HEIMHEWHbIX YPaBHEHWNA.

IIpakTnuyeckune 3aHATHS 2
Pewrenne cucrem ypaBHEHUI
CamocrosiTesibHast paboTa 00y4yaromMXxcst 13
CaMonoAroToBKa K yCTHOMY 9K3aMEHY

UTOT0 428




3. YCJIOBUSA PEAJIMBALIIMA YYEBHOI'O IPEJIMETA

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY 00eCIedeHUuI0
Peanuzanusa yueGHoro npeamMera TpeOyeT Hamuyusi yueOHoro kabunerta «MaTeMaTUKU
1 UHOOPMATUKIY.

Ob6opynoBanue yueOHOro kabmHera:
1. mocagouyHBIE MECTa MO KOJINYECTBY O0yUaIOIINXCS;
2. pabouee MECTO MpenoiaBarens
3. yueOHO-HarnsaHbple MocoOus (TUTakaThl, CXEMbl, TaOIHIIBI, pa3IaTOYHBIN
TUIaKTHYECKUN MaTepuall, mocoOusi, WHCTPYMEHTHI, H T.J.)

Texnnueckue cpeacTBa 00yUYeHUsI:

Ob6opynoBanue J1abopaTopum 1 pado4nxX MecT J1adOpaTOPHUU:
- IOCa/I0YHBIE MECTa MO KOJIUYECTBY 00yUaIOIIUXCS;
- pabouee MeCTO Mpeno/iaBaTes;
- MyJIbTUMEIMMHBIN [TPOEKTOP;
- DKpaH;
- CTEH/Ibl U TIJIAKATHI 10 TEMaM U pa3fiesiaM JIUCUUTIIUHBIL.

3.2. UudopmanuoHHoe odecrieueHre 00ydeHust

Oobs13aTesqbHAA JIUTEpPaTypa:
1. bammakoB M.U. Matemartuka. Yueouuk.M., U1 "Axagemus", 2017,2019. I'pud.
2. bammakor M.M. Maremaruka. 3agauauk. M., UL "Akagemus", 2019. I'pud.
3. bammMakoB M.M. Marematuka: cOOpHHMK 3ajad MpodUIbHONW HaIpaBIECHHOCTH.
VYyebnoe nocobue. M., UL "Axanemus". 2018. ['pud.
JlonoJiHUTEIbHAS JIUTEpATypa:
e H.E.Jlanko, A.I'llonoB, T.fd.KoxeBHnukoBa. Bricmias MaTemMaThka B
yOpaXHEHUSAX U 3a7a4ax, T. 1.-M.; Beiciias mikosna, 1980.
e CoOopnuk 3amay no marematuke st BTY3os. Jluneiinas anreOpa u OCHOBBI
ananuza /Ilox. pen. A.B.Edumona, b.I1.Jlemunouya /, -M.; Hayka, 1981-1986.
e 3amauu W ymnpaxHEeHUss MO MareMmartudeckoMy aHammuzy st BTY- 3o./Ilox
penakmueit b.I1.Jlemunopuya/. - M.; Hayka, 1964-1978.
e J[.T.Ilucemennsiii. KoHCIeKT JIEKIUM 10 BhICIIEH MaTteMaTuke. Yacte 1. — M.:
Atipuc-nipecc, 2004.
o Jlncuukmu B.T., Conoseiiunk MN.JI. Maremaruka. YueoHoe nmocooue. CIIO,
"Jlann",2011.

HNHTepHET-pECypChI:
o «KBaum»: xypHain. ®opma goctyna:kvant.mirrorl.mccme.ru/
e DjekTpoHHas oubnmoreka. ®opma moctymna: www.math.ru/lib/



4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O
HPEAMETA

KOHTponb 1 OlleHKa pe3yJbTaTOB OCBOEHHUS y4E€OHOro MpeaMeTa OCYLIECTBISETCS
MpernojaBarejeM B MpoLecce MPOBEAEHUS MPAKTUUECKUX 3aHATUN U J1a0OPaTOPHBIX
paboT, TECTUPOBAHMS, a TAKXKE BBIMOIHEHUS OOYYAIOUIUMUCS HHAMBHUAYATbHBIX
3aJJaHUM, IIPOEKTOB, UCCieN0BaHUN. MITOroBbIM KOHTPOJIb 110 IPEAMETY IPOXOAUT B
dbopme TecTUpOBaHUS.

Pe3yabTaThl 00y4yeHust @DopMBbI U METObl KOHTPOJISI M OLIEeHKHU
pe3yabTaToB 00y4YeHusl

OcBoeHHBIE 3HAHUA:

3HauUeHUWEe  MaTeMaThyecko  Hayku i | Pedepar, BHeayauTOopHas caMOCTOSTEIbHAs
perieHusi 3a1a4, BO3HUKAOIIMX B TEOPUU U | paboTa

IpPaKTUKE, IMHPOTY M B TO K€ BpeMs | CamoctoaTenbHas paboTa PpoHTaNbHbIN
OTPaHUYCHHOCTh IIPUMEHEHHUA | onpoc NHanBMAyanbHasa paboTa no
MaTEMAaTU4YECKUX METOJOB K aHaluu3y M | gKapTouykam

WCCIICIOBAaHUIO MPOILIECCOB W  SIBIICHUM B OueHKa pesynbTaTos paboThbl HA

Ipupoae 1 O6HleCTBe’ NPaKTUYECKNX 3aHATUAX

Ypoxu 06001IeHNS M CUCTEMATU3AINH 3HAHUHT

3HAYCHUE MPaKTUKH u BOIIPOCOB, | pacueTHO-rpaduyeckas padbora,
BO3HUKAIOMIMX B CaMOH MaTeMaTHKe /IS | BHEAYAUTOpHAs caMOCTOsITeTIbHAs padoTa,
(dbopMUpOBaHHS W Pa3BUTH MaTEMaTHYECKOH | mpakTHueckas padboTa

HAyKW;, WCTOPHUIO DPa3BUTHs TIOHATHS YHUCIA,
CO3/IaHUs MaTEeMaTHYEeCKOTO aHam3a,
BO3HUKHOBEHUS M Pa3BUTHSI TCOMETPHH,

YHHUBEpCaJbHBIM XapakTep 3akoHOB JOTHKH | [IpakTuueckue paboThl, pacueTHO-Tpadudeckas
MaTeMaTH4YEeCKHX paccyxJIeHHi, ux | pabora

MIPUMEHUMOCTh BO BCEX o0macTsx
YeJI0BEYECKOM JIesITeIbHOCTH;

poJIb U MECTO MaTeMaTHKH B COBpPeMEHHOM | Pedepar, BHeayquTOpHass caMOCTOSITENbHAs
MHpE TIpd OCBOEHUH MNpodecCHOHANbHBIX | paboTa

TUCHMIUIMH ¥ B cdepe npodeccuoHalbHOMI
JeSITEeNIHOCTH

OcBoeHHbIe YMEHHA:

BBINIOJIHATh apudmMernyeckue naercTBus Haja | [IpakThyeckue paboOThI
YHCIaMH, COYeTass YCTHbIE W IHCbMEHHbIE
MIPUEMBI; HaXOJUTh IMPUOIMIKEHHBIC 3HAYCHHS
BETUYMH U  TOTPEIIHOCTH  BBIYHCICHUN
(abcontoTHAasE U OTHOCHUTEINbHAs); CPABHUBATH
YHCIIOBBIE BHIPAKEHUS

HaxoauThb 3HA4YCHUA KOPpHH, CTCIICHU, HpaKTI/I‘leCKI/Ie pa6OTI:>I, JOMaIIHHEC
norapn(bMa, TPUTOHOMETPUUCCKUX | KOHTPOJIBHBIC pa6OTLI

BLIpa)KCHI/Iﬁ Ha OCHOBC ONpCACIICHN,

HCIIOJIb3YA npu HCO6XOIII/IMOCTI/I

MHCTPYMEHTAJIBHBIE CPEJCTBA; I0JIb30BATHCS
NpUOJIMKEHHON OLEHKOW NpH NPaKTUYECKUX

pacyerax;
BBIMOJIHATE ~ MpeoOpa3oBaHusi  BbIpaxeHuH, | [Ipaktuueckue paboTs
MIPUMEHSS bopmyIbl, CBSI3aHHBIE co
CBOMCTBAMHU CTEIICHEH, JorapupmMoB,

TPUTOHOMETPUYECKHUX (PYHKITHIA;




UCNOJIb30BATh NPUHOOpPEeTeHHble 3HAHHUA H
YMeHHS] B MPAKTHYECKOH /esiTeJIbHOCTH M
MOBCEHEBHOI KH3HHU:

IUIs TIPAKTHYECKHX pacueToB MO Qopmyram,
BKJIIOUast (OpPMyIbl, COJEpXKAIIUE CTCIEHH,
paauKarsl, norapupmMsbl u
TPUTOHOMETPHUYECKHE (PYHKIUH, HCIIOJIB3YS
IpU HEOOXOTUMOCTH CIPAaBOYHBIC MaTEPHUAIIBI
Y TIPOCTEHIIINE BHIYMCIUTEIbHbBIE YCTPOUCTBA.

[IpakTuyeckue paboOThI, JOMAIIHUE
KOHTPOJIbHBIE pabOTHI

BBIYMCIIATh 3HaYEHHE (PYHKLUU IO 33JaHHOMY
3HAa4YCHUIO aprymMcHTa npu PAa3IINIHBIX
croco0ax 3a1aHusi QyHKLIUU;

[IpakTnueckue paboThl, pacueTHO-TpaduyecKas
pabota

OTpEJENATh OCHOBHBIE CBOWCTBA YHCIIOBBIX
(G YHKIMM, WIUTFOCTPUPOBATH UX Ha rpaduKax;

Pacuerno-rpaduueckas padota

CTpouTh Tpaduku U3y4YeHHbIX (QyHKuui, | [IpakTuyeckas pabora, pacueTHo-rpaduyeckas
WUTIOCTPUpPOBaTh 1O  rpaduky CBOMCTBa | paboTa

AJIEMEHTApHBIX (PYHKIUI;

ucnoyib3oBath  moHsAtue  pynkuoum g | [Ipaktuueckas padota

OIMCAHUS U aHAJIM3a 3aBUCHUMOCTEH BCJIIMYUH,

HCMOJb30BATHh NPHOOPETEHHbIe 3HAHUS U
YMEHUSI B NMPAKTHYECKOH IesiTeJJbHOCTH U
MOBCEeIHEBHOM KU3HU:

JUIA TPaKTHUYECKUX pacueToB Mo Qopmynam,
BKIIIOYasi (GOpMyIbl, COJAEp)KAlllMe CTEINEHH,
paKaIbI, sorapudmbl u
TPUTOHOMETpHYECKHe (YHKIHUH, HCHOIb3YS
IIpU HEOOXOIMMOCTH CHPaBOYHBIE MaTEepUAIIbI
Y MPOCTEUIIINE BEIYUCIUTEIBHBIE YCTPOUCTBA.

[TpakTrueckas paboTa

HAXOJUTh  TPOHM3BOJHBIE  3JIEMEHTAPHBIX
GhyHKIIHNI;

PacueTtnas pabora

UCIOJIb30BAaTh TMPOU3BOJHYIO [UIS HU3YyYEHUs
CBOMCTB (P)YHKUMH U NOCTPOCHUS I'paUKOB;

Pacuetno-rpaduueckas pabora

INPUMEHATE IIPOU3BOJHYIO I IIPOBCACHUA
HpI/I6J'II/I}KeHHI)IX BbI‘IHCJIGHHﬁ, peuiaTth 3aga4du
INPUKIAAHOIO  XapaKTepa Ha HaAXOXKICHHC
HanOOIBIIEr0 U HAUMEHBILIETO 3HA4YCHU,

[TpakTuueckas paboTa, TOMaIIHAS
KOHTpOJIbHAs paboTa

BBIYHCIIATH B HpOCTGfIH.IHX CIydadax Iuiomaau
1 00BEMBI C HCIIOJb30BaHUEM OIIPCACIICHHOI'O
HHTCI'paJia,

PacuerHno-rpaduueckas padora

HCI0JIb30BATh NPHOOpPeTEeHHbIe 3HAHUA U
YMEHHUSI B NPAKTHYECKOH [eATeIbHOCTH H
NOBCEJIHEBHOM KU3HH JI.

pelleHUs TPUKIAAHBIX 3a7a4, B TOM YHUCIE
COIMANTbHO-9KOHOMHYECKUX U (PU3NYECKUX, HA
HauOOJbIINE KM HaMMEHBIINE 3HAYEHMs, Ha
HAXO0XJIEHUE CKOPOCTH U YCKOPEHUS.

Pemenune IPUKIAAHBIX 3aaa4

peuiaTb palluOHAJIbHEIC, IIOKa3aTCJIbHBIC,
JIOTapI/I(bMI/I‘{eCKI/IC, TPUTOHOMCTPHUYCCKUC
YpaBHCHHA, CBOAAINIHUECA K JIMHEUHBIM U
KBaJApPAaTHBIM, a TaK¥XKEC AHAaJIOTUYHBIC
HCPAaBCHCTBA U CUCTCMEI,

[IpakTruyeckas pabota, TOMalIHSASA
KOHTpOJIbHast paboTa

UCIOJb30BaTh TpaUuecKuil METOJA pelIeHUs

PacuerHo-rpaduueckas paborta




YPAaBHEHUH U HEPABEHCTB;

n300paxaTh Ha KOOPIAMHATHOW IUIOCKOCTH
peuieHuss ypaBHEHUH, HEPABEHCTB U CUCTEM C
ABYMS HCU3BCCTHBIMU,

PacuetHo-rpaduueckas paborta

COCTaBJIATH u pcuiaTtb
HCpaBCHCTBA, CBA3BIBAKOIIINEC
BCINYMWMHBI B TEKCTOBBIX (B
IIPUKJIAIHBIX) 3a/1a4ax.

YpaBHEHHS U
HEU3BECTHBIE
TOM 4HuCIIe

Pacuernas pabora

HCNOJb30BATh NPHOOPETEHHbIe 3HAHUSA U
YMEHUSI B NPAKTHYECKOH IesiTeJbHOCTH U
MOBCEIHEBHOM KH3HU:

JUTSI TIOCTPOEHUS M UCCIIEIOBAHMS TTPOCTEUIITUX
MaTeMaTHYECKNX MOJICIICH.

Pecdepar, BHeaymuTOpHast caMOCTOSITEIbHAS
pabota

pemary npocreiinne KOMOMHATOPHBIE 337a4u
METOJI0M nepebopa, a TaKXKe c
MCI0JIb30BAHUEM M3BECTHBIX OPMYIT;

Pemenne nmpocTeimmx KOMOMHATOPHBIX 337124

BBIYUCIATH B MIPOCTEHIITNX CITyJasix
BEPOSITHOCTH COOBITHI HAa OCHOBE IOJCYETa
YHCIIa UCXO0B;

Boruncnsate BeposSTHOCTU COOBITHM

HCI0JIb30BATh NMPHOOpPeTeHHbIe 3HAHUA U
YMeHHSI B NPAKTHYECKON IesiTeJIbHOCTH H
NOBCEeTHEBHOM KU3HU .

JUISL aHaJIu3a pEajJbHbIX YHCIOBBIX AHHBIX,
MPEACTABICHHBIX B BUJIE AUArpaMM, TpaduKoB;
aHaInu3a nHpopmanun CTaTHUCTUYECKOTO
Xapakrepa.

[IpakTruueckast paboTa, TOMaITHSSA
KOHTpOJIbHAs paboTa

pacrio3HaBaTh Ha 4YepTeKaXx W MOJEIAX
MPOCTPAHCTBEHHBIE ~ (DOPMBI;  COOTHOCHTH
TPeXMEpHbIE OOBEKTBI C HX OINUCAHUSIMH,
HM300paKCHUSIMU

[MpakTrveckas paboTa, TOMAITHSISA
KOHTpPOJIbHAs paboTa

OTHCHIBATh B3aUMHOE PACIIOJIOKEHUE MPSMBIX
u IJI0CKOCTEM B MIPOCTPAHCTBE,
apryMEeHTHUPOBAaTh CBOM CYXICHHS 00 3TOM
PacCMoJIOKEHUU;

Pacuetno-rpaduueckas pabora

AHAJIM3UPOBATDH B IIpo CTEHIINX clrydasax
B3aMMHOC PacCIIOJIOKCHUC 00BEKTOB B
IIPOCTPAHCTBC,

Pacuerno-rpaduueckas pabora

I/I306pa)KaTb OCHOBHBIC MHOI'OI'PAHHUKHU H
Kpyrjibl€ TCJla; BBIIIOJHATE UYCPTCIKU TII0
YCJIOBUAM 3aJia4;

Pacuerno-rpaduueckas padora

CTPOUTH HpOCT@ﬁIlIHC CCUCHUA Ky6a, ITPU3MHI,
IMUpaMHu bl

ITpakTuueckas pabora

peuiath IUIAHUMETPUUYCCKUC U HpOCTefIIHPIe
CTCPCOMECTPHUUICCKUC 3aJa4l Ha HaAXOXICHUC

Pemienne CTCPCOMECTPHUICCKUX 3aavd

TCOMETPUYECKUX BEJIWYMH  (IUIMH, YIJIOB,
Iomaei, 00beMoB);
HCIIOJIB30BATh npu pemiennu | PacueTHo-Tpaduueckas pabota

CTCPCOMETPHUUCCKUX 3alaY IMIIIAHUMETPHUICCKUC
(baKTLI 1 MCTOJBI,

MNpOBOAUTE HOKA34aTCJIBbHBIC PACCYKJACHUA B
XO0JC PCIICHHUA 3aaa1,

HCIO0JIb30BAaTh l'[pPIOﬁpeTeHHLIe 3HAHUA H
YMEHUHA B HpaKTH‘leCKOi/'I ACATECIbHOCTH U

Pemenne MPUKIIAIHBIX 3a1a4




MOBCEeIHEBHOM KU3HU

JUISt HCCIIEIOBAHUSA (Mo 1enpoBaHMs)
HECJIO)KHBIX  MPAKTUYECKUX CHUTyalluid Ha
OCHOBE M3YUEHHBIX ()OPMYI M CBOICTB (UTYP;

BBIYHCIICHUSI 00BEMOB " I O IENE?
MMOBEPXHOCTEH IPOCTPAHCTBEHHBIX TEII TIPU
pEIICHUH TIPAKTUYSCKUX 3ajad, HCIOIb3Ys
Ipu  HEOOXOJWMOCTH  CIPAaBOYHHKH U
BBIYHCITUTEIIBHBIC YCTPOICTBA.

[IpakTuyeckas pabora, JOMaLTHASA
KOHTpOJIbHAs paboTa
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