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['JTABA 1
OBUIUE ITOJIOXXEHU A

1. Hacrosimmass  ydyebHast mporpamMma 10 y4eOHOMY  MIpEeaAMETY
«Marematuka» (najgee — ydyeOHas mporpamma) MpeaHa3HauyeHa Uil U3y4YeHUs
cojiepkanusi yueoHoro npeamera «Maremaruka» B X—XI kitaccax yupexaeHui
o0pa3oBaHusl, peATU3yIOIIUX 00pa30BaTeIbHBIE TPOrPAMMbI OOIIET0 CPEIHETO
oOpa3oBaHusl.

2. YyebHas mporpamMma paccuntaHa Ha 272 yaca (4 yaca B HEJENIO B
KaxaoM  kiacce). Ilpu  »sTtomM gmg X Kjlacca  MPEAyCMOTPEHO
4 pe3epBHBIX Yaca, 1 XI kitacca — 5 4acos.

[Ipn wm3yuenum ydeOHOTO Tpeamera «Martemarukay B X—XI Kiaccax
BBIJICJISIFOTCS  JIBa  COAEPI)KATEIbHbIX KOMIIOHEHTA: aireOpanvyeckuid U
reomerpuueckuil. I[lpm  wm3ywenum B X—XI Kiaccax  couepxkaHus
anredOpauyeckoro M  T€OMETPUYECKOr0  KOMIIOHEHTOB  Y4Y€OHBIE  4achl
pacnpenesnstores: I u Il dyerBept — 4 y4yeOHBIX 4Yaca B HEAENIO: 2 yaca —
anrebpa u 2 yaca — reometpus; Il u [V yetBepTn — 4 yueOHBIX Yaca B HEACIIO:
3 yaca — anrebpa u 1 yac — reoMeTpus.

KonuuectBo yueOHBIX 4YacoB, OTBEACHHOE Ha HU3YYEHHE COJEp)KaHUs
coorBeTcTBYrOIMX TeM B X—XI Kkiaccax, sIBIS€TCS MPUMEPHBIM M BKIIFOYAET
y4eOHBIE Yachl JJII OpraHu3aluyd O0O0OIIEHUsS U CHCTEMaTU3alUh Yy4yeOHOro
marepuana. [lemarornueckuii paOOTHUK KMEET MPaBO NPU HEOOXOJIUMOCTHU
nepepacnpeeanTh KOJIUYECTBO YaCOB, OTBEJICHHOE HAa U3YUYEHUE COJEp KaHUS
y4eOHOro mpenMera B HEAEN0, MEXIY alreOpandyeckuM M T€OMEeTPUYECKUM
KOMITOHEHTAMH C YYE€TOM IeJarOTHYECKH LI€JIECO00pa3HbIX METO0B OOyUEHHUS
U BOCHHUTaHUs, (OpM OpraHM3aIlMd W BHAOB YYEOHOW MNESITEIbHOCTH U
MO3HABATEIbHBIX BO3MOKHOCTEN yUaIIUXCSl.

3. Hemu:
dbopmupoBaHue y YYaIuXxcs HAy9IHOTO MHPOBO33PCHHSI,
MO3HABATEIILHOTO  WHTEpeca,  JIOTHYECKOTO  MBINIICHUS,  WHTYHIUH,

MPOCTPAHCTBEHHOTO BOOOPaKEHHUs, HEOOXOAUMBIX JIJII CTAHOBJICHUSI JIMUHOCTH,
CITOCOOHOM K CaMOIMO3HAHMIO U CAMOPa3BHUTHIO;

dbopMUpOBaHKE y YUAIIUXCS MAaTEMAaTHYECKOW TPaMOTHOCTH 1 OBJIAJICHUE
UMH TIpH W3yYCHUH ydeOHOTOo mpenmeTra «MaremaTukay pazHOOOpa3HBIMU
crocobamMu ACATETbHOCTH, MPUMEHUMBIMH KaK B paMKaX 00pa30BaTEIIbHOTO
MpOIIECcCa, TaK U B PEaTbHBIX )KU3HEHHBIX CUTYaIUsX;

OBJIAJICHUE y4aIuMHUCS YMEHUSIMU, HaBBIKaAMH, cnocobamu
NEATEeIbHOCTH, KOTOPbIE HEOOXOAUMBI JJISI MPOJIOHKEHUS 00pa30BaHus;

dbopMupOBaHHE MOPAIBHBIX KA4YECTB YYaIIUXCs, HX IEHHOCTHOTO
OTHOIIECHUS K HCTHHE, OOBEKTUBHOIO caMoOaHajM3a W CaMOOIICHKH,
CIIOCOOHOCTH apTYMEHTHPOBAHHO OTCTaWBATh CBOM YOCKICHHMS.

4, 3anaun:
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(opMupOBaHHE y ydyalMXcs MNPEACTaBICHUM O MaTeMaTHKE Kak 4acTu
OOIIeYEeIOBEUECKON  KYJIbTYpbl, 3HAYMMOCTH MAaTEMaTUKW B Pa3BUTUHU
IUBUJIN3ALMU U COBPEMEHHOTO OOIIECTBa;

pa3BUTHE Yy VYYAIIUXCS KYyJIbTypbl YCTHOM M THCBMEHHON pe4yu ¢
NPUMEHEHHEM MaTeMAaTUYeCKON TEPMHHOJIOTHU U CUMBOJIMKH, JTOTHUYECKOTO H
KPUTUYECKOTO MBIIIICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OTCTAaUBaTh CBOU
yOexXaeHusl, TOTOBHOCTH K MPUMEHEHHIO MAaTeMaTUYeCKUX 3HaHUM B
MMOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHUI paboTaTh C pa3IMYHBIMU UCTOYHUKAMU MH(POPMALINU;
ONUCHIBATh pealbHble OOBEKThl U SABJICHUS C MOMOIIBIO MaTeMaTHYECKHX
MOJICJICH;

(GopMHpOBAaHKME Yy YYAIIUXCA YMEHUS CaMOCTOSTEIBHO NPHOOpETaTh
HOBBIE 3HAHUS, KOHTPOJIUPOBATH PE3YIbTAThl YUEOHOU NEeATETbHOCTH;

BOCIIMTAHHE KAueCTB JIMYHOCTH, OOECHEUYMBAIOIIMX COLHUAIbHYIO
MOOMIJIBHOCTh, CIIOCOOHOCTh MPUHUMATh CAMOCTOSITEIbHBIE PELICHUS U HECTU
32 HUX OTBETCTBEHHOCTb.

5. Ha yueOHBIX 3aHATHUSIX PEKOMEHIYETCS MCIIOJIb30BaTh pa3HOOOpa3HbIE
MEeTO/Ibl OOy4YeHHMs] W BOCIHTAHHWSA, HANpaBICHHbIE HA AKTHUBU3ALMIO
CaMOCTOSITEJIbBHOM ~ I[MO3HAaBATENbHOM  JAEATENbHOCTH  ywammxcsi  (Meron
npoOJEMHOr0 OOy4YeHHs, METOJ MPOEKTOB, HHbIE METOAbl OOyYeHUsS U
BOCIIUTAHUSA).

LlenecooOpa3Ho couerarb (POHTAIbHBIC, TPYIIOBbIE, MapHbIE U
UHAUBUAYaIbHbIE (OPMBI OpraHU3alUU YUYEOHOW MAESITENbHOCTH Y4YallUuXcs,
UCIOJIb30BAaTh TAKUE BUJBI YPOKA, KAK YPOK-UCCIIEOBAaHUE, YPOK-TIPAKTUKYM,
YPOK 3alIUThl MPOEKTOB, WHTEIPUPOBAHHBIA YPOK, WHbIE BUIbI y4eOHOTO
3aHATHUS.

Boibop  MeTomoB  oOy4yeHMST M BOCHUTAHMS  OCYILECTBIISIETCS
NeJarorn4eckuM pabOTHUKOM CaMOCTOSITEJIbHO Ha OCHOBE IeJied W 3aj1ay
U3Y4YCHUS] KOHKPETHOW TE€MBbI, OTIPEICICHHBIX B yUeOHOM MporpaMmmMe OCHOBHBIX
TpeOOBaHUIN K pe3ysibTaTaM y4yeOHOM NEATEeTbHOCTH yYalllUXCAd C y4E€TOM HX
BO3PACTHBIX ¥ UHJMBUYAIbHBIX OCOOEHHOCTEH.

Hapsiny ¢ TpagunuoHHBIMU CpeACTBAaMU OOY4YeHHS] U CpEICTBaAMU
JUArHOCTUPOBAHUS  pPE3yJbTATOB  y4eOHOW  JEATENBHOCTH  yYalllUXCs
1esecoo0pa3Ho KCIOJIb30BaTh AJIEKTPOHHBIE CPEJCTBA, K KOTOPBIM OTHOCSTCS
AJIEKTPOHHBIC y4eOHBbIE MOCOOUS, WHTEPAKTUBHBIE KOMIIBIOTEPHBIE MOJEIH,
AJNIEKTPOHHBIE O0pa3oBaTelIbHbIE PECYpPChl  (JIEKTPOHHBIE  CIPABOYHUKH,
SHIMKJIONEIUN, TPEHAXKEPHI, KOHTPOJIHHO-IUArHOCTUYECKUE MaTepHalibl) |
JpyTue 3JIEKTPOHHbIE cpeacTBa. VX mpuMeHeHue crnocoOCTBYET MOBBIIICHUIO
CTETICHH HAIJIAIHOCTH, KOHKPETH3AallMK W3Y4YaeMbIX TOHSITHH, pPa3BUTHUIO
UHTEpECa, CO3JaHUI0 IMOJIOKHUTEIBHOTO HSMOLMOHAIBHOIO OTHOIICHUS K
yueOHOM nHpopManuu U GOPMUPOBAHUIO MOTUBAIIMH K YCIEIIHOMY U3Y4YECHUIO
MaTEMaTHKH.
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B pasgmene  «OcHoBHBIE TpeOOBaHUSI K pe3ysbTaraM  y4eOHOU
NEeSATEIbHOCTH YUAIIUXCs» YKa3aHbl pe3yJIbTaThl, KOTOPHIX TOKHBI JOCTUTHYTh
y4aliydecs pyu OCBOEHUH MPEAbIBICHHOTO COICPKAHUS.

OcHoBHbBIEC TpeOOBaHUSA K PE3yJIbTaTaM yYeOHOU NESITEIbHOCTU YUYalUXCS
CTPYKTYPUPOBaHbl IO KOMIIOHEHTaM: MpPaBUJIbHO YHOTPEOISATh TEPMUHBI
Y UCIOJIb30BATh MOHATHUS; 3HATh; YMETb.

TpeOoBaHne «IpPaBWIBHO YIOTPEOJSATh TEPMHUHBI U MCIOJB30BaTh
MOHSITUS» O3HAYAET, YTO yYAIIUUCSI COOTHOCHUT IMOHATHE C 0003HAYAIOIINM €T0
TEPMUHOM, pACIIO3HAET KOHKPETHBIE MPUMEPHI TMOHATHA IO XapaKTEPHBIM
pU3HAKaM, BBITIOJHSIET  JCHCTBUS B COOTBETCTBUU  C OMPEACICHUSIMU
Y CBOMCTBaMH MOHSITHUM, KOHKPETUZUPYET UX MPUMEPAMHU.

TpeOoBaHMe «3HAaTHh» O3HAYAET, YTO Y4YAIIMICS 3HAET OIpeIeIeHUs,
paBuja, TEOPEMbl, AJITOPUTMBI, MPUEMBI, METOJbI, CHOCOOBI JEATEIbHOCTH
U ONEPUPYET UMHU.

TpeGoBanne «ymeTb» (UKCUpPYET C(HOPMUPOBAHHOCTH  HABBIKOB
OPUMEHEHHMs]  3HAHUM, CHOCOOOB  JAEATENBHOCTH IO UX  OCBOCHHUIO
Y IPUMEHEHUIO, OPUEHTHPOBAHHBIX HAa KOMIIETEHTHOCTHYK) COCTaBIISIOIIYIO
pE3yNIbTaTOB yueOHOM eATENbHOCTH.

B nponecce uzyuenus conepkanus ydyeOHoro npeamera «MaremaTukar
0oco00e MECTO OTBOJUTCA PEIICHUIO0 3aJay, OpraHu3aludd POEKTHOM
NEeSATEIbHOCTH.

6. Oxugaemble pe3yJbTaThl U3yUYEHUS COJIEpKaHUS y4eOHOTO IpeameTa
«MaremaTtukay:

6.1. TMYHOCTHBIE:

BJIaJCeT  MaTEMaTUYECKUMH  3HAHWSIMH, YMEHHUSMU, HaBBIKaAMH,
crocobamMu JesITeIbHOCTH, HEOOXOAUMBIMU MPU M3YYEHUU APYTUX YUEOHBIX
PEAMETOB;

NOHUMAET 3HAYMMOCTb OOpa3OBaHUsS JUIsl JUYHOCTHOIO pa3BUTUA H
CaMOOTIpEICICHUS;

JEMOHCTPUPYET YCTONYUBBIN MHTEpPEC K CaMOCTOSTEIbHOM
NEeATEIbHOCTH, CAMOPA3BUTHUIO, CAMOIIO3HAHUIO;

MpOSIBISIET TOTOBHOCTh K BBIOOPY JaibHEHIIEH oOpa3oBaTelbHON
TPACKTOPUU B COOTBETCTBHHM CO CBOMMHU BO3MOXHOCTSIMH, CIIOCOOHOCTSIMH U
UHTEpECaMu;

6.2. MeTanpeIMeTHBIE:

uMeer  chopMuUpoBaHHBIE  OOlIEyuyeOHbIE yMEHUSI U HAaBBIKH,
oOecreynBarone crnocooHoCcTh paboTaTh ¢ MH(OpMaLKel, BbIACIATh B HEH
IJIaBHOE;, KPUTHUYECKU OLEHUBATh MH(MOpPMAIMIO, MOJYUYECHHYIO U3 Pa3IUYHBIX
MCTOYHHKOB, TPAMOTHO MHTEPIPETUPOBATH U UCIIOIb30BATH €€;

yMEeT:
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aHAIM3UPOBaTh M ONEPUPOBATH TMOHATUSAMHM, JAeliaTb 000O0IIeHMUS,
YCTaHaBJINBATh aHaJIOTUH " MIPUYNHHO-CJIEICTBEHHBIE CBSI3H,
KJIaCCU(PUITUPOBATh, CTPOUTH JJOTUYECKOE YMO3AKIIOUEHHUE U JI€NIaTh BHIBO/IBI;

MOJEJIMPOBATh pealibHble OOBEKTHI, SIBICHUS W IPOLECCHl C MOMOIIbIO
MaTeMaTUYEeCKUX MOJCNEeH;

MHTETPUPOBATh 3HAHUS W3 PaA3JIMYHBIX MPEAMETHBIX OOJIacTe i
3 PEeKTUBHOrO pEIICHUsT Pa3TUYHOTO POJa >KU3HEHHBIX 3aj7a4, HAa OCHOBE
KOTOPBIX (POPMUPYIOTCS U PA3BUBAIOTCS KOMIIETCHIIMHU YUYaIerocs;

UCIIOJIb30BaTh  pa3IMYHble HCTOYHUKM HWHOpManuu B  y4eOHO-
MO3HABATENbHBIX LEJSIX; BBIIEIATh IJIABHOE, CYIIECTBEHHbIE MPU3HAKU
MOHATHM; paboTaTh C TEKCTOBOM U  Tpaduueckorl  uHDOpPMAILIUEH
(aHAJIM3UPOBATh, U3BJIEKATh HEOOXOAUMYIO MH(OPMALHUIO);

TOYHO U IPaMOTHO BbIPa)KaTh CBOU MBICIM B YCTHON U MUCbMEHHON peuu
C NPUMEHEHUEM MAaTeMaTUYECKON TEPMHUHOJOTHM M CUMBOJIMKHU, MPaBUIbHO
KJacCUu(PUIMpOBaTh MaTEMAaTHUYECKHME OOBEKThI, IPOBOJIUTH JIOTUUYECKUE
000CHOBaHUS U JIOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUM;

OPOSIBIISIET HMHTEPEC K Y4eOHO-HCCIIENOBATEIbCKOW U MPOEKTHOMN
JESTENIbBHOCTH, CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITENIbHOM TBOPYECKOI
NEATEIIbHOCTH;

6.3. mpeaMETHBIE:

MMeEET MPEACTaBICHUE O MaTEMaTUKE KaK YaCTU MUPOBOU KYJIbTYPhI U O
MECTe€ MaTEeMaTUKH B COBPEMEHHOW IMBUJIM3AIMM, CIIOCO0AX OMUCaHUs Ha
MaTeMaTUYECKOM SI3bIKE SIBIICHUN OKPYKAIOIIETro MUPA;

BJIQJICET IPUEMAMU:

BBITIOJIHEHHS TOXKACCTBEHHBIX MPE0Opa30oBaHUI YHUCIOBBIX BHIPAKCHUHN U
BBIPDQXKEHUI C TEPEMEHHBIMHU; PELICHHS TPUTOHOMETPUUECKUX YpPABHEHHI,
UppalMOHAJILHBIX  YpPaBHEHUM, TMOKa3aTelbHBIX W JIOTapU(PMUUYECKUX
YpaBHEHUN W CHUCTEM, TMPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;
MOKa3aTeNIbHBIX U JIOTapU(PMUYECKUX HEPABEHCTB M CHUCTEM HEPaBEHCTB;
NOCTPOEHUs rpauKOB PYHKIIUKA;

pelIeHUs] T€OMETPUUYECKUX 3aJlad Ha JOKa3aTeIbCTBO U BBIYMCICHHUE C
UCITOJIb30BAaHUEM CBOMCTB (hUTYD);

BJIJICET HABBIKAMU MOJEIMPOBAHUS MPU PEIICHUH TEKCTOBBIX, TPAKTUKO-
OPUEHTUPOBAHHBIX 33]1a4, 33/1a4 C MEXIIPEAMETHBIM COJEPKAHUEM.

7. KOHTpoJIb M OIleHKa pe3yJbTaTOB YUYEOHOU AESITEIbHOCTH YYallUXCs
SBIISIIOTCSL 00SI3aTEIbHBIMU KOMITIOHEHTaMU 00pa3oBaTelIbHOTO Mpollecca Mpu
U3YUYEHUU COJIepKaHus yuyeOHoro npeamera «MareMaTukay.

Ha3nauenne KOHTpoOJiE BO BCEM MHOrooopasuu ero ¢opm, BUIOB U
METOJOB MPOBEJIEHUS — MPOBEPKAa COOTBETCTBHUS pE3yJbTaTOB y4eOHOU
NEATEIbHOCTH Ka)JOr0 YYallerocs OCHOBHBIM TpPEOOBaHUSAM K pe3yjbTaTaM
y4eOHOU JIeITEIbHOCTH YUalllUXCs, YCTAHOBJICHHBIMU YYEOHOM MPOTrpaMMoOi, 1
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HAa 9TOM OCHOBE OCYIIECTBISIETCS KOPPEKTUPOBKA Y4eOHO-TIO3HABATEIbLHOMN
NEeSATEIbHOCTH YUalUuXCsl.

KonTpomnbHbIe pabOTHI:

X knacc — 6 pabor;

XI knacc — 6 pabot, B ToM unciie «IToroBasi KOHTpoJIbHasE paboTay.

KonuyecTBO TEeMaTHMYEeCKUMX CaMOCTOSITENBHBIX pabdOT  ompenesnser
NeJaroruyeckuii  pabOTHUK. PekoMeHJA0BaHO MPOBEIECHUE TEMATHUYECKUX
CaMOCTOSITENIbHBIX Pa0O0T, colepKalluX anreOpandeckuii U TeoMeTPUUYECKUM
MaTepHal.

8. Comepkanue yuyeOHoro mnpenmera «Martematukay Oaszupyercss Ha
pazienax MaTeMaTuku: apudmeTuka; aiarebpa; MHOXeCTBa; (DyHKINH;
reoMeTpusa. B cBor ouepenb pazaenbl MAaTEMaTUKHU BBICTPAWBAIOTCA C YYETOM
JOTUKM M LEJIeCOO0pPa3HOCTH B COJEPKATENbHBIE JIUHUHU, MPOHHU3BIBAIOIINE
COOTBETCTBYIOIIME TEMBbI, KOTOPBIMU MPEICTABIECHO COJAEpKAHUE YUYEOHOTrO
npeamera. [lpy 3TOM  y4dTE€HBl MEXIPEIMETHBIE CBS3M C Yy4e€OHBIMHU
npeametamu «l'eorpadus», «Puszukay, «Xumus», «buomorus» u apyrumu
y4eOHBIMU TIPEAMETaAMHU.

Conepxkanne  ydyeOHOro  mpenmera  «MartemaTuka», — ydeOHas
NEeATEIbHOCTh  YYaIllMXCsl, OCHOBHBIE TpeOOBaHUS K €€ pe3yibTaTam
KOHLIEHTPUPYIOTCS 10 CIEIYIOIIUM COAEPKATENbHBIM JIMHUSIM:

YuCyia U BBIYUCIICHUS,

BBIPKEHUS U UX IPE0Opa30oBaHUs;

ypaBHEHUS U HEPABEHCTBA,;

KOOPJIMHATHI U QYHKIINH;

reoMeTpuuYecKre PUryphl U X CBOMCTBA;

T€OMETPUYECKHUE BEIINYUHBIL;

MaTEMaTUYeCKOe MOJIEIUPOBAHNE PEATTbHBIX OOBEKTOB.

N3yuenne Ttem 1o crepeoMerpun  «MHororpaHHukn», «O0beM
MHOTOIrPaHHUKOBY, «Terna BpallleHHus» BO3MOXKHO B MOPSAJKE, IPEACTABICHHOM
B HacTosiel yueOHOM mporpaMme, a TAaKxKe B CIEAYIOIIEM MOPSJIKE:

1. [Ipu3ma u UUIUHIP.

2. [lupamua u KOHYC.

3. Cdepa u map.

B oarom ciydae B KaXIOW U3 YKa3aHHBIX TEM IPU H3YYCHHU
MHOTOTPaHHUKOB M TeJl BpalleHUsT pacCMaTpUBAIOTCS WX  IUIOUIAAU
MOBEPXHOCTU U 0OBEMBI.

[IpeabsBasieMble B HAcTOsIIIEH yuyeOHOU mporpamme y4eOHbI MaTepua
COJIEpKATENbHOTO KOMIIOHEHTa, OCHOBHBIE TpeOOBaHUS K pe3ysbTaram
y4eOHON AESATENbHOCTH YYaIlMXCsl CTPYKTYPUPYIOTCS IO TEMaM OTIEIbHO JJIs
aJIredOpanvyeckoro 1 reOMETPUYECKOro KOMIIOHEHTOB C YUYETOM NapajIeIbHOCTH
M3y4eHHUs y4eOHOTO MaTepuraia.
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I'JIABA 2
COAEPXAHME YUYEBHOI'O ITPEAMETA B X KJIACCE.
OCHOBHLIE TPEBOBAHMS K PE3VJIBTATAM YUEBHOM
HNEATEJIBHOCTHU YUALIMXCA
(4 gaca B Heaemo, Bcero 136 9acoB, B TOM Uncie 4 pe3epBHBIX Yaca)
AnreOpanyeckuii KOMIOHEHT — 83 Jaca
I'eomeTpuyeckuil KOMIOHEHT — 53 yaca

Tema 1. Tpuronomerpus (40 gacos)

Enunanunas okpyxHOCTh. ['panycHas u paguaHHas Mepa MpOU3BOJIBLHOIO
yria.

Omnpenenenne cuHyca, KOCUHYCa, TAHT€HCA, KOTAaHT'€HCa MPOU3BOJIBLHOTO
yria.

CoOTHOILIEHUS] MEXAY CUHYCOM, KOCUHYCOM, TAHI€HCOM M KOTaHT€HCOM
OJIHOTO M TOTO %€ yTiia (TPUrOHOMETPUUECKHE TOXKJIECTBA).

Tpuronomerpuueckue (QyHKUMM yuciaoBoro aprymenrta. CBoicTBa u
rpauKu TPUTOHOMETPUIECKUX (YHKIIHIA.

ApKCHHYC, apKKOCHHYC, aDKTaHI€HC U apKKOTAHI€HC YUCIIA.

Tpuronomerpuueckue ypaBHEHHUSI.

®opmynbl npuBeaeHus. CUHYC, KOCUHYC, TAHI€HC CyMMBbl U Pa3HOCTH.
@opMynbl  JBOMHOTO aprymeHta. Popmysibl MNpeoOpa3oBaHUsT CYMMBI H
Pa3HOCTH CMHYCa (KOCUHYCA) B TPOU3BECHHUE.

OCHOBHbLIE TPEBOBAHUA K PE3VYJIbBTATAM
YUEBHOM JEATEJIBHOCTHU YUAILLIUXCS

Yyamuecs

NPaBUIBHO YIIOTPEOISAIOT TEPMUHBI U UCTIONB3YIOT MOHSATHUSA:

CIUHUYHAS OKPYXXHOCTh;, MOBOpoT Touku Po(1l; 0) Bokpyr Hauaia
KOOpJIMHAT, CHUHYC, KOCHUHYC, TAaHIE€HC, KOTAHT€HC MPOU3BOJIBHOTO YTIJa;
TPUTOHOMETPUYECKUE (PYHKIIUU YHCIOBOTO apryMEHTa; apKCUHYC, ApKKOCHHYC,
ApPKTAaHI'€HC U ApKKOTAaHI'€HC YHCIIa;

3HAIOT:

CBOMCTBA TPUTOHOMETPUYECKUX (YHKIIHIA;

dopMynbl OpUBEACHUS, CYMMBl W Pa3HOCTH AapryMEHTOB, IBOHHOTO
apryMeHTa; npeoO0pa3oBaHMs CYMMbl M Pa3HOCTH TPUTOHOMETPUUYECKUX
GbyHKLIMA B IPOU3BEICHUE;

YHCJIOBBIE 3HAYEHUS BBIpAXEHHH Sin o, COS oL pu o, paBHOM O, % =T

T 3w

> T 5 27, 1 tg @, ctg a nug 3TUX YrjoB (B cllydae CyIIECTBOBAHUS ITHX

3HAYEHUN);
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o . 1 V2
SHAYCHUA BBIPpAKCHHUU arcsin a u arccos a npu a, PaBHOM O, ii, i?,

+ %, +1, u BeIpakeHu# arctg a u arcctg a npu a, pasaom 0, = “;—{ +1, +V3:

dbopMyJibl perieHrs NPOCTEUIIINX TPUTOHOMETPUUECKUX YPABHEHUI;

YMEIOT:

MEPEBOAUTh TPALyCHYHO MEpPY VYIJOB B PAJUAHHYIO U BBIIOJIHATH
oOpaTHbIC ICUCTBUS;

CTPOMUTH YIJIbI 10 33JITAHHOW T'PAAYyCHOW WY PAJIMaHHOU MEPE;

UCIIOJB30BaTh E€AMHUYHYIO OKPYXHOCTh JJISI HAXOXIEHUS 3HAYEHUU
CHUHYyCa, KOCHHYCa, TAHI'€HCA U KOTAHT'€HCa 3aIaHHBIX YIJIOB;

CTPOUTH YTJIbI MO 3aJJaHHOMY 3HAUYEHUIO UX CHHYCa, KOCUHYCA, TAHTE€HCA
Y KOTaHT'€HCa;

HAXOJIUTh YMCJIOBBIC 3HAYEHUS TPUTOHOMETPUYECKUX BBIPAKECHUM,
UCIIOJB3Ysl 3HAYEHUSI TPUTOHOMETPUYECKHX (YHKIMA M COOTBETCTBYIOIIUE
dbopmyIbI;

BBITIOJIHATh  TOXKJIECTBEHHBIE TPEOOpPa30BaHUsI TPUTOHOMETPUUYECKHUX
BBIPKEHHH C MOMOIIBI0 TPUTOHOMETPUUYECKUX POpMYIT;

CTpoUTh TrpaduKH TPUTOHOMETPUUECKUX (PYHKIUH U TPUMEHATH HUX
CBOICTBA JIJISI pEIICHUS 33]1a4;

pelIaTh NPOCTEUIINE TPUTOHOMETPUUECKHE YPABHEHMUS;

ONPENECTATh BUJ TPUTOHOMETPUUYECKUX YPABHEHUN U MPUMEHSTh METObI
UX PELICHUS;

pelars  MPAKTUKO-OPUEHTUPOBAHHBIE  3aJadyd W 3aJadud C
MEXKIIPEAMETHBIM COJICPKAHUEM.

Tema 2. Kopenb N-ii ctenenn u3 uncna a (n = 2,n € N) (22 vaca)

Kopens n-it crenenn n3 uncna a (h = 2,n € N).

Apudmerndeckuii KOpeHb N-i cTeneHu u3 uncia a. CBONUCTBa KOpHEH n-
i crenenn (n = 2, n € N). IlpuMeHeHre CBOWCTB KOpPHEH n-Ml CTEMEHU IS
peoOpa30BaHUs BBIPAKESHHM.

CgoiicTa u rpaduk dpyskumn y = Vx (n > 1,n € N),

HppanmonaibHbie ypaBHEHUS.

OCHOBHBIE TPEBOBAHUA K PE3YJIbTATAM
YUEBHOU JESATEJIBHOCTU YYAILIMXCS
Yyarumecs
MPaBUWIBHO YIIOTPEOISIOT TEPMHUHBI M UCTIOIB3YIOT TOHSTHS:
KOpPEHb M- CTENeHN U3 Yncia a; apu(pMeTHIeCKuid KOPEHb N-i CTENeHU
M3 YHClIa @; TOKAa3aTelib KOPHSA M- CTENEHU, MOAKOPEHHOE BBIPAKCHUE,
VPPaLMOHAJILHOE YPABHECHUE;



3HAIOT:

CBOWCTBA KOPHs M- CTEIIEHU;

OCHOBHBIE METO/IbI PEMICHUSI UPPALUOHAIBHBIX YPABHEHUM;

YMEIOT:

BBIUYUCIISITh KOPEHb T-W CTENEHUW U3 JICMCTBUTEIBHOTO YHCIA,
[PEACTABJICHHOTO B BHUJE 7N-U CTENEHU; IPUMEHATh CBOWCTBA KOpPHSA N-U
CTEIICHU;

BBIHOCUTH MHOUTEJIb U3-TI0]] KOPHS,

BHOCHUTbH MHOXHUTEIb M10J] 3HAK KOPHS;

OLICHMBATh 3HAYEHUE KOPHS;

YIPOILIATh BBIPAXKEHUS, COJAEPKAIUE KOPHH;

M30aBIATHCS OT UPPALIMOHAIBHOCTH B 3HAMEHATEINE APO0H;

cTpouts rpaduk pyrkmuu ¥ = Vx (n > 1,n € N);

pelIaTh UppalrOHAIbHbIE YPABHCHUS.

Tema 3. IIpousBoguas (18 vacos)

[TpousBogHas pyHKIMH, PU3MIECKHUI CMBICT TPOU3BOTHOM.
[TpaBuna Berauciaenus npoussoausix: (cf) = cf'(f+g9)' = f '+ g,
' f oo f
(F9)' = fg + fg. (L) =727
g g

I'eomerpuueckuii  cmbica  Npou3BOAHOM. CBs3b MEXAY 3HAKOM
NPOU3BOAHON (YHKIIMM W €€ BO3pacTaHUEM WU YyObIBaHUEM. YpaBHECHHE
KacaTelbHOU K rpaduky QyHKIIUU.

[IpumMeHneHne MpoOW3BOIHON K MccienoBanuio GyHkuuid. Hanbonpiiee u
HaWMEHbIIIee 3HAaUCHUS (DYHKIIMHM Ha IIPOMEKYTKE.

OCHOBHBIE TPEBOBAHUA K PE3YJIbTATAM
YUYEBHOU JESATEJIBHOCTU VUAIIMXCSA

Yyamuecs

MPaBUIBLHO YIIOTPEONISIOT TEPMHUHBI U UCTIONB3YIOT MOHSTHS:

pou3BOHAs QYHKITUY;

3HAIOT:

QITOPUTM  BBIYUCIICHUSI TMPOU3BOAHONM  (PYHKIIMM B  TOYKE IO
ONPENEIICHUIO;

MpaBujia BBIYMCICHUSA MPOU3BOJHON CYMMBI, Pa3HOCTH, MPOM3BEICHUS,
4acTHOTO (PyHKIINIA;

CBA3b MEXKIYy Bo3pacTaHueMm (yObIBaHHEM) (YHKIIMM M 3HAKOM €€
MIPOU3BOIHON;

(bu3HYecKuilt ¥ TEOMETPUUECKHUIN CMBICT TTPOU3BOIHOM;

YMEIOT:

PUMEHSTH TIPAaBWJIA JIJIsI BBIYUCIICHUS TTPOU3BOJIHBIX (DYHKIIHIM;
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HAXOJIUTh 3HAYEHUS IPOU3BOAHON B TOUKE;

OMpEeNEeNsTh  MPOMEXYTKM  MOHOTOHHOCTH, TOYKH  JIKCTPEMyMa,
KCTPEMYyMbI QYHKITUH;

COCTaBJIATh YPABHEHHUE KacaTebHOU K rpaduKky GyHKIIUU B TOUKE;

pelaTh 3aJja4M Ha HaX0XJEHUE HAauOOJBIIEro U HAUMEHBIIIETO 3HAYECHUN
GyHKIIMHA Ha IPOMEKYTKE;

HCIIOJIb30BaTh MPOU3BOJAHYIO IS MCClieioBaHus (DYHKIIUA U TOCTPOCHUS
rpauKoB;

NPUMEHSATh TOJYYEHHbIE 3HAHUS TPHU PEIICHUU 3a7ad MPaKTUYECKOUN
HaIpaBJICHHOCTH.

Tema 4. Beenenue B crepeometpuio (14 yacoB)

[IpoctpancTBeHHbIe (hUTypbl. MHOTOTpaHHUKH: MIPU3Ma, IpsiMasi pU3Ma,
npaBuWibHas MNpu3Ma, KyO, MapajuieNenunes, NOUpaMuja, paBUIbHAS
paMuaa.

OcHOBHBIE IOHATUSA CcTEpeOMETPUU. AKCHOMBI cTepeoMeTpun. CleIcTBUS
n3 akcuoM. [locTpoeHnne ceuennii MHOTOIrpaHHUKOB IIJIOCKOCTBIO.

OCHOBHBLIE TPEBOBAHUA K PE3VJIBTATAM
VYEBHOU JTEATEJIBHOCTU YHAIINXCA

VYuyamuecs

MPaBWIBHO YIIOTPEOISIOT TEPMHUHBI M UCIIOIB3YIOT TOHSTHS:

npusMa, mpsMas Mpu3Ma, MpaBUbHAs TpU3Ma; KyO, MapajuiesIemune];
MUpaMu/ia, MpaBuiibHAs MUPaAMU/IA;

3HAIOT:

AKCUOMBI CTEPEOMETPUM U CIEJCTBUS U3 HUX;

YMEIOT:

MPUMEHATH AKCUOMBI U CJICACTBUS U3 HUX JIJI PEIICHUS 3a/1a4;

CTPOUTH CEYECHUSI MHOTOIPAHHUKOB TIJIOCKOCTHIO HA OCHOBAHUU aKCUOM H
CIIEACTBUI U3 HUX.

Tema 5. IlapamiensHOCTh MPSMBIX U TUIOCKOCTeH (19 "acoB)

B3auMHOe pacnosiokeHue MNpsMbIX B HOpocTpaHcTBe. [lapaienbHbie
npsMble B MpocTpaHcTBe. I[Ipu3Hak mnapauienbHOCTH mpsiMbix. (CBOMCTBa
napajyiebHBIX OpsIMBIX B TpocTpaHcTBe. CkpenuBatonuecs npsamele. [Ipusnak
CKPEIIMBAIOIINXCS MPSIMBIX. YTOJ MEXIY MPSIMBIMHU.

B3auMHOe pacnonokeHne npsSMOM W IUJIOCKOCTH B MOPOCTPAHCTBE.
[Ipsimas, napannenpHas IUIOCKOCTH. [IpHW3HAaK mMmapajuieIbHOCTH NOPSMOU U
MII0CKOCTU. CBOWCTBO MPSIMOU, MAPAILICITBHOM TNIOCKOCTH.
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B3anmHOe pacnosio’keHHe MIIOCKOCTEeW B mpocTpaHcTBe. [lapauienbHbie
m1ockocTh. [Ipr3Hak mapamienbHOCTH MIOCKOCTeR. CBOMCTBA MapasulebHbIX
MPSIMBIX U TJIOCKOCTEM.

OCHOBHBLIE TPEBOBAHUA K PE3VJIBTATAM
VYEBHOU JTEATEJIBHOCTU YHAIINXCA

Yyamuecs

IPaBUJIBHO YIIOTPEOISIOT TEPMHUHBI M UCIIOIB3YIOT TTOHSTHS

napajijieJibHbIE MPSMbBIC; CKPEIIMBAIOIIMECA TMPSAMBIC; YIroJl MEXIY
CKPCIIMBAIOIIMMUCS TPAMBIMU; TapajJieIbHbIE TIpsAMas ©  MJIOCKOCTB;
NapajiyieIbHbIE TIJIOCKOCTH;

3HAIOT:

MPU3HAKK  TMApaUICIbHOCTH MOPSIMBIX; CKPEIIMBAIOIIMXCS  MPSMBIX;
MapajuIeIbHOCTH NPSMOM U MJIIOCKOCTH; MAPATUIEIbHOCTH MIOCKOCTEH;

TEOpEMY O HaXOKJICHUH YTJjla MEKIY CKPEIIMBAIOIIUMUCS MPSMBIMU;

CBOMCTBA MapaUICIIbHBIX MPSIMbBIX; MAPAJUIEIBHBIX MPAMON U TNIOCKOCTH;
MApaJUIEIbHBIX IUIOCKOCTEW; MPOTUBOJICKAIINX TPaHEW MPSIMOYTOJIBHOTO
napajuiesenuIeaa;

YMEIOT:

YCTaHABJIMBATh B3AUMHOE PACIOJIOKEHHUE MIPSIMBIX B IIPOCTPAHCTBE;

HaXOJUTh YyTOJI MEXKIY CKPEIIMBAIOIIUMUCS MPSIMBIMU;

CTPOUTH CEUECHHUSI MHOTOIPAHHUKOB IJIOCKOCTBbIO HA OCHOBAHUM TEOPEM O
MApAJUIETLHOCTH NPSIMBIX U TNIOCKOCTEN;

pemarh 3aJadyd, B TOM 4YHCJIE Ha JIOKA3aTEIbCTBO MAPALICIBHOCTH
MPSIMBIX U TIJIOCKOCTEN B MPOCTPAHCTRE.

Tema 6. [leprneHAUKYIAPHOCTh MPAMBIX U IIOCKOCTEH (19 yacoB)

[Ipsmas, nepneHAuKyYJIApHAs IIOCKOCTH. [IpU3HaKk nepneHauKyJISpHOCTH
npssMOA M TUIOCKOCTU. (CBOWMCTBO MNPSIMBIX, MEPIEHIUKYISPHBIX OJHOU
IIJIOCKOCTH.

[lepnenaukynsip u  HakioHHas. CBoOWCTBAa MNEpHEHAUKYJApa U
HAKJIOHHBIX. TeopeMbl O IIMHAX NEPHNEHIMUKYJSIPA, HAKIOHHBIX U IPOECKLIMU
JTUX HAKJIIOHHBIX.

PaccrossHue or TOYKM 10 IUIOCKOCTHU. PaccrosiHue Mexay npsMou M
[apaJUIeIbHOM €W IUIOCKOCThIO.  PaccrositHue Mexay  napaielbHbIMU
MJIOCKOCTSAMM.

Teopema o Tpex neprneHANKyIsIpax. YTroia MEXIy IpsIMOU U MNIOCKOCTBIO.

JIByrpanHsiil yroJi. JIMHEHHbIA Yyroa ABYTPAHHOTO yTIIA.

[lepneHIUKYIAPHOCTh  IUIOCKOCTEW. lIpHU3HAK NEPHEHIUKYISIPHOCTH
IIJIOCKOCTEM.

CBoiicTBa NEPHEHAUKYJIISIPHBIX IPSAMBIX U TIIOCKOCTEN.
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OCHOBHBIE TPEBOBAHUA K PE3YJIbTATAM
YYEBHOU JEATEJIBHOCTU YYAIIIMXCS

Yyamuecs

MPaBWIBHO YNOTPEOISIOT TEPMUHBI U UCTIONB3YIOT MOHSTHS:

NEPIECHAUKYJISPHBIE MPSIMbIC; NEPIECHIANKYIISIPHBIC TIPsAMasi U INIOCKOCTD;
MEPHEHAUKYJISAP K IUNIOCKOCTH, HAKJIIOHHAS K IUIOCKOCTH, IPOEKUHS HAKIOHHOM;
Yroa MEXIy NOpPsAMOM M IUIOCKOCTBHO; ABYTPAHHBIM YIrOJ; JIMHEWHBIA YTOJI
JIBYTPAHHOTO  yIJIa; yroJl MEXJAy IUIOCKOCTSIMHM; INEPIEHAUKYJISPHbIC
IUDIOCKOCTH; PACCTOSHUE OT TOYKM JO0 IUIOCKOCTH; PACCTOSIHUE MEXIY
MapaJUICIbHBIMU MPSAMOW M IUIOCKOCTBIO; PACCTOSTHUE MEXKAY IapajuleIbHbIMU
IJIOCKOCTSIMU;

3HAIOT:

NPU3HAKHU MEPIECHAUKYJISAPHOCTH PSIMOW 151 ILUIOCKOCTH;
MEPIEHAUKYIJISIPHOCTH IUIOCKOCTEN;

CBOMCTBA MMEPNECHAUKYISAPHBIX MPIMbBIX; NEPIEHAUKYIAPHBIX MPSAMOU U
IUIOCKOCTH; MNEPNEHAMKYJSAPHBIX IUIOCKOCTEN; IWATOHANEH MPAMOYTOJIBHOTO
napajuieenuIeaa;

TEOPEMY O TPEX MEPIEHAUKYIAPAX;

YMEIOT:

HAXOJUTh PACCTOSIHUE MEXIY NapAUIEIbHBIMUA NPAMOW U IIOCKOCTHIO,
[apaIEIbHBIMU MIJIOCKOCTIMU;

HAXOJUTh YTOJI MEXY NPSIMOU U INIOCKOCTBIO, IBYMsI INIOCKOCTSIMU;

CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB IUIIOCKOCTHIO HA OCHOBAHUU TEOPEM O
MEPIIEHANKYJISIPHOCTH MPSIMBIX U IUNIOCKOCTEM;

pewmars 3aJa4d Ha BBIYMCIECHUE M J0Ka3aTeIbCTBO, B TOM YUCIIE
IIPAKTUKO-OPUECHTUPOBAHHBIE.

I''TABA 3
COAEPXAHHUE YYEBHOT'O ITPEJIMETA B XI KJIACCE.
OCHOBHBIE TPEBOBAHUS K PE3VJIbTATAM VUEBHOU
JNEATEJIBHOCTHU YUAIIMXCA
(4 gyaca B Hezento, Bcero 136 4yacoB, B TOM YHCIIE 5 PE3EPBHBIX YACOB)
AnreOpanyeckuii KOMIOHEHT — 81 dac
['eomeTprueckuii KOMIIOHEHT — 55 4acoB

Tema 1. O600menre mousTus crencHu (20 yacon)

CreneHb ¢ palMOHAIBHBIM MoOKa3areyneM. (CBOWCTBA CTENEHU C
palMoHanbHBIM MoOKa3areaeM. CTeneHb C JCUCTBUTENIBHBIM IMOKA3aTEJIEM.
Omnpenenenre U CBOWCTBA CTETICHHOW (PYHKITHU.

Omnpenenenne  morapudma uuciaa. OcCHOBHOE  JIorapu(MUUICCKOE
TOXJIECTBO.
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OCHOBHbBIE TPEBOBAHIA K PE3YJIbTATAM
YUEBHOMU JEATEJIBHOCTHU YUAILLINXCA

Yyamuecs

MPAaBWIBHO YNOTPEOISIOT TEPMUHBI U UCTIONB3YIOT MOHSITHS:

CTENEHb C PAalMOHANBHBIM MOKA3aTEJNEM; CTEIEHb C WUPPalUOHATbHBIM
MoKa3aresieM; CTENEHb C JIEMCTBUTENIBHBIM IOKa3aTesleM; Jorapudm uucia;
OCHOBaHHUeE JiorapudmMma;

3HAIOT:

ONPEACIICHUE U CBOKWCTBA CTEIIEHU C PAlMOHAJIbHBIM ITOKA3aTENEM;

ONPEACIICHUE U CBOWCTBA CTEIEHU C JICHCTBUTENBHBIM MTOKA3aTEIIEM;

OTpEe/ICICHUE U CBOWCTBA CTENIEHHON (DYHKIIUH;

onpeJeseHue Jorapupma qyucna;

OCHOBHOE JIOTApU(PMUUECKOE TOXKIECTBO;

YMEIOT:

IIPUMEHATh CBOWCTBA CTENEHU C JCHCTBUTEIBHBIM II0KA3aTENIEM I
npeoOpa3oBaHUs BhIPAKEHUM, BHIYUCICHUS 3HAUCHUM BBIPAKEHUH;

BBITIOJIHATH MOCTPOCHUE TPA(PUKOB CTETIEHHOW (DYHKIIUU ISl Pa3TUIHBIX
MoKazareJiei;

MIPUMEHSTh ONpeesieHue JioraprudmMa yuciaa JJis BBIYUCICHUS 3HAUCHUU
BBIDQXKEHUM M MPEACTABICHUSI 4MCiIa B BHjE Jiorapudma 1O 3aJaHHOMY
OCHOBAHUIO;

NPUMEHSATh OCHOBHOE JIOTapU(MHUYECKOE TOXKIECTBO JUISl YMPOIICHUS
BBIPAKCHUN, NPEIACTABICHUS TOJIOKUTEIBHOTO YHUCIAa B BHUJE CTENEHHU C
3aJaHHBIM TOJIOKUTEJIbHBIM OCHOBAHUEM;

pelmars  MNPAKTUKO-OPMEHTUPOBAHHBIE  3aJadyd M 3aJadd C
MEXKIPEAMETHBIM COJICPKAHUEM.

Tema 2. [TokazatenbHas GyHkius (24 yaca)

[Ipomecchl TOKa3aTeNbHOTO pOCTA M IOKA3aTEIHHOTO YOBIBAHUS.
[TokazarenbHas Gynkmus. CBocTBa MoKa3zarenbHOM GyHKIIMK. Pemenne 3agau
Ha IMMPUMEHEHNE CBOMCTB MOKa3aTeIbHOM (DYHKITUH.

IToka3aTenbHble ypaBHEHHUs. PemieHne moKa3aTelnbHBIX YPaBHCHUM Ha
OCHOBaHMM CBOMCTB MOKa3zaTelbHOM (yHKUuU. PeleHne mnoka3zaTenbHbIX
YPaBHEHUI C MOMONIBIO PA3I0KEHUSI HA MHOXKHUTEIU, 3aMEHOU MEPEMEHHOM;
pelLIeHUE OJHOPOAHBIX TOKA3ATEIbHBIX YPABHEHUM.

Pemenne mokaszaTenbHBIX HEPABEHCTB. PemieHne Mmokas3aTeslbHbIX
HEpPaBEHCTB HAa OCHOBAaHMHM CBOWCTB TIOKaszaTtenbHOUW (yHKIuu. Permenue
MMOKA3aTEIbHBIX HEPABEHCTB C MOMOUIIBIO PA3JI0KEHUSI HA MHOKUTEIH, 3aMEHON
MIEPEMEHHON; PEIICHUE OJHOPOJIHBIX MOKA3aTEIIbHBIX HEPABEHCTB.
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OCHOBHbBIE TPEBOBAHIA K PE3YJIbTATAM
YUEBHOU JEATEJIBHOCTU YUAILLINXCA

Yyamuecs

MPaBWIBHO YNOTPEOISIOT TEPMUHBI U UCTIONB3YIOT MOHSTHS:

nokazarejibHasi (DYHKIMSI; TOKAa3aTeIbHOE YpPaBHEHHUE;, MOKa3aTEIbHOE
HEPABEHCTBO;

3HAIOT:

OTIpPE/ICIICHUE U CBOMCTBA MOKA3aTeIbHON (DYHKINH;

CIOCOOBI pellIeHUs MOKa3aTeIbHbIX YPABHEHUN U HEPABEHCTB;

UMEIOT NPEACTABICHHUE:

0 TOKa3aTelbHOW (YHKIIMM KaK MaTreMaTHYECKOW MOJENH, KOTopas
HAXOJUT MIHUPOKOE NPUMEHECHUE NPU HU3YUYEHUH TMPOLECCOB U SIBICHUU
OKpY>Karolero mupa (paJMoOaKTUBHBIM pacmaj BEHIeCTBa, POCT KOJOHUU
OakTepuil ¥ APyrue MpoIecChl U SIBJICHUS);

YMEIOT:

BBITIOJIHATh TIOCTpOEHHE TpadUKOB TOKa3aTeNbHOM (PYHKUIUM IS
pa3IMYHBIX OCHOBAHU;

IPUMEHSATH CBOMCTBA MOKa3aTeNbHON (PYHKIIMU N1 CPABHEHUS 3HAUCHU I
BBIDQXKEHUM, HAXOXJECHUS  MHOXXECTBA  3HAYCHUW, HAUOOJBIIETO U
HAaNMMCHBIIET0 3HAaYCHUMH;

MPUMEHATh  CBOWCTBAa  MOKa3aTEIbHOW  (YHKIUM JUJIl  pEIICHUs
ITOKAa3aTEIbHbIX YPABHECHUM;

pelIaTh  IMOKAa3aTelIbHbIE YPAaBHEHUS  METOAOM  Pa3JIOKEHUS  Ha
MHOXHUTEIHU, 3aMEHON TEPEMEHHOMU;

pelIaTb OAHOPOJAHBIE TOKA3ATEIbHBIC YPABHCHUS,

NPUMEHSTh (YHKIIMOHAJIBHBIA TOAXOJ MJIA PEHICHUS IOKa3aTeIbHBIX
YPaBHEHU U HEPABEHCTB;

NPUMEHATh  CBOMCTBAa  MOKa3aTeIbHOW  (QYHKIUM JUII  pPEIICHUS
MOKa3aTEIbHbIX HEPABEHCTB;

pelIarh IOKa3aTeJbHbIE HEPABEHCTBA METOJIOM  PA3JOKEHHS HA
MHOXHUTEIHU, 3aMEHON TEPEMEHHOMU;

pelaTh OAHOPOJAHBIE TOKA3ATEIbHBIE HEPABEHCTBA,

pelmars  NPAKTUKO-OPMEHTUPOBAHHBIE  3aJadyd M 3aJadd  C
MEXKIPEAMETHBIM COJICPKAHUEM.

Tema 3. Jlorapudmuueckas Gyukius (34 gaca)
CaoiicTBa jorapu¢MoB: JiorapudmM MPOU3BEIACHHS, YaCTHOTO, CTETICHHU.

@opmysia 1mepexoda OT OJHOIO OCHOBaHUA JiorapupMa K JApyromy.
JlecsaTuunslil torapudm.
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Jlorapudpmuueckas dyukiusa. CBoicTBa JorapuMUIecKor (YHKITUH.
Pemenue 3a1ay Ha MpUMEHEHNUE CBOMCTB JIOrapu(PpMUUIEcKon (PyHKIUU.

Pemenne norapudmuyeckux ypaBHEHHWM Ha OCHOBAaHUW CBOMCTB
gorapudmuueckod  (GyHKIMM W CBOMCTB  JorapudmoB.  PemieHue
JOTapU(PMUUECKUX YPABHEHHI 3aMEHOM NTEPEMEHHBIX.

Pemienne norapudMuUecKUX HEPABEHCTB Ha OCHOBAHUHU CBOICTB
jgorapupmMuueckoi (yHKIIUU U CBOMCTB JIOrapru(MOB.

Pemenue norapudmuyueckux HEPaBEHCTB 3aMEHOM MTEPEMEHHBIX.

OCHOBHbBIE TPEBOBAHUA K PE3YJIbTATAM
YUYEBHOU JEATEJIBHOCTU VUAIIIMXCS

Yyamuecs

MPaBWIBHO YNOTPEOISIOT TEPMUHBI U UCTIONB3YIOT MOHSITHS:

JorapudM 4Yucia; IeCITUUHBIN JorapudmMm; jJorapudmuueckas QyHKIUS;
JorapupMUUECcKOe YpaBHEHHUE; JJorapu(PMuIecKkoe HEPaBEHCTRO;

3HAKOT:

ompeeneHue gorapupma;

CBOMCTBa Jorapu®MoB: Jiorapu(m Ipou3BeICHN, YACTHOTO, CTETICHU;

dbopmymy mepexona OT OJTHOIO OCHOBaHUA Jorapudma K Apyromy;

OTpe/ICJICHUE U CBOMCTRA Jorapupmuueckoit pyHKIUU;

CIOCOOBI pelIeHus JIorapuMUIECKUX YPaBHEHUH;

CIOCOOBI pelIeHUs JIorapu(PMUIECKUX HEPABEHCTB;

YMEIOT:

BBITIOJIHATh TOCTpOEHUE TpadukoB JorapupMuueckorl QYHKIHAUA IS
pa3IMYHBIX OCHOBAHWU;

MPUMEHATh CBOWCTBA Jorapudmudeckod GyHKIMH 75 CpaBHEHUS
3HAYCHUN BBIPAXKEHUM, HAXOXKIEHUSI OOJACTU ONpECICHUS U MHOXKECTBa
3HAUYCHUM, HANOOJIBIIIETO U HANMCHBIIIETO 3HAUCHHI;

NPUMEHSThL CBOMCTBA JIOTAapUPMUUECKONM (PYHKIUMU JJI1  pelIeHUs
Jgorapu(pMUUECKUX YPaBHEHHUI;

pemarh JorapuMUYECKWe ypaBHEHUS METOJOM DAa3joKEeHUsS Ha
MHOHWTEIH, 3aMEHON IEPEMEHHOM;

MPUMEHATh (DYHKITMOHAIBHBIA TOAXOMA ISl PEIICHUS JIOTapU(PMUUECKUX
YPAaBHEHHUU U HEPABEHCTB;

PUMEHSThL CBOMCTBA JIOTapuPMUUECKONM (YHKIIMU JJI1  pEIICHUs
JOoTapu(PMUUECKUX HEPABEHCTB;

pemarh JorapuMHUUYECKUEe HEPABEHCTBA METOJOM Pa3jIOKEHUs Ha
MHOHUTEIHU, 3aMEHON TIEPEMEHHOM;

pemath  MPAaKTUKO-OPUEHTUPOBAHHBIE  33aJayd MW 3aJadyd ¢
MEKIIPEIMETHBIM COJICPIKAHUEM.
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Tema 4. Muororpanauk (14 4acos)

IIpusma, mnpsimMas npusma, npaBwibHas mpusma. [lapannenenunen,
IpsIMOI apajiyieienunea, NpsMOyTOJIbHbIN Napajienenunen, Kyo.

CBolicTBa mpuU3MBbl, NPaBWIBHONW MPU3MBbI, NMapauienenumnena. [Liomansb
OOKOBOM U MOJHOW MOBEPXHOCTEN MPU3MBI.

[Inpamuaa, npaBuIbHAS TUPAMUJIA.

CaoiicTBa mpaBWIbHOM nupamMubl. CBONCTBA MUPAMUIbI C PABHBIMU WJTU
pPaBHO HAKJIOHEHHBIMM K OCHOBaHUIO OOKOBbIMHU peOpamu. CBoiicTBa
UpaMUJIbl C PaBHBIMHU BBICOTAMH OOKOBBIX I'PAHEH, OMYIICHHBIMHU U3 BEPILIUHbI
NUpaMUbl, WIM PaBHO HAKIOHEHHBIMU OOKOBbIMU TpaHsamu. [Lmomanb
OOKOBOM 1 MOJHON MOBEPXHOCTEU MUPAMUJIBI.

YceuenHas nupamuaa. [IpaBuiibHas yceueHHas nupaMuaa.

OCHOBHBIE TPEBOBAHUA K PE3YJIbTATAM
YUEBHOU JESATEJBHOCTU VUAIIMXCS

Yyamuecs

PaBUIBLHO YIIOTPEOISAIOT TEPMUHBI U UCTIONB3YIOT MOHSATHUS:

py3Ma, npsMas Npu3ma, MpaBUiIbHAs IPU3MA; MTApAILICIICIUIIE T, TPAMON
napajiesienunes]i, MNpsMOYTOJbHBIA  mapauienenunesn, KyO; mnupaMmuia,
npaBWibHAs MNHUpaMuia; amnoeMa MNpaBUILHOW MNHUPAMUJbI; yCEUYEHHas
nMpaMuia; JAUaroHaJlbHOE CEYEHHWE TMPU3Mbl W NHUPAMUIBLI; OOKOBas
ITIOBEPXHOCTH;

3HAKOT:

ONPEAECTICHNUST BBIITYKJIOTO MHOTOTPAaHHMKA; IMPU3MBI, NPSMON MPU3MBI,
NpaBUJILHON TPHU3MBI, Tapajuiefienumnena, Ky0a; TUpaMuIbl, TPaBUILHOU
MUPAMUJIBI;, TETpad’Jipa; AUArOHAIBHOTO CEYEHHS MPU3MBI, MHUPAMUIBL
YCEUYEHHOM NMUPAMU/JIbL, IPABUIIBHON YCEYEHHOU TUPAMUBI;

CBOWCTBA  NIPU3MBI, IPAMOM  IPU3MBI, IPABUIBHON  IIPU3MBI;
napajuiesienunea, MNpsSIMOYroJabHOTO mMapajuiesenuneaa, KyOa; TpaBUIbHOU
MMAPAMUIBL;

dbopmyIBl TUIOMAAN OOKOBOM MOBEPXHOCTH MPU3MBI; TUIOMAINA OOKOBOM
MOBEPXHOCTH TPSMOM MPHU3MBI, TIOIMAAN OOKOBOM MOBEPXHOCTH IPaBUIBHOM
NUpaMUIbl, TUIOMAAM OOKOBOM TOBEPXHOCTHM TMPABWIBHOW  YCEYCHHOM
MAPAMU/IBL;

TEOpPEMY O MJIOCKOCTH, MapauI€IbHON OCHOBAHUIO TUPAMU/IBI;

YMEIOT:

NPUMEHATh (POpMYJIbI TUIOMIAAX OOKOBOM TMOBEPXHOCTH TIPU3MBI U
MMAPAMUJIBI K PEIICHUIO 3a1aY;

OPUMEHATh (OPMYJIBI TUIOMIAAM TOBEPXHOCTH TPSIMOM TPU3MBI U
MPaBUJIILHOW MUPaMUbI K PEIICHUIO 3a/1a4;
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pelars reOMETPUYECKUE 3aJayd Ha J0Ka3aTelIbCTBO W BBIYMCIIEHHUE C
VICIIOJIb30BAaHUEM CBOMCTB IIPU3MBI U IIUPAMU/IBI,

IPUMEHATh  TIOJYYEHHbICE  3HAHWS  IIPU  PELMICHUM  IPAKTUKO-
OPUEHTHPOBAHHBIX 337124 U 337]a4 C MEXKIPEIMETHBIM COJICPKAHUEM.

Tema 5. O6beM MHOTOrpaHHUKOB (19 YacoB)

O6bem  Tema.  CaoiictBa  o0bema. OObeM  MPSAMOYTOJIHLHOTO
napaenenunena. Oovem mnpusmbl. O0bem nupamuabl. O0beM yceueHHOUN
TTUPAMH/IBI.

OCHOBHBIE TPEBOBAHHMA K PE3YJIbTATAM
YUEBHOU JESATEJIBHOCTU VUAILIMXCS

Yuamuecs

MPaBUIIBLHO YIIOTPEOJISIOT TEPMUHBI U UCTIONIB3YIOT MIOHSTHS:

00BeM TelIa;

3HAIOT:

CBOIicTBa 00BEMA;

dbopmyel 00beMa MPSAMOTO TMapajIeenuIeia; 00beMa MPSIMON TIPU3MBI;
o0beMa TPOW3BOJIBHOW MPH3MBI; 00beMa MUpPaMUILI; 00beMa IPaBUILHOMN
yCEUEHHOW MUPAMUJIbI; 00beMa YCEUCHHON TUPaMU/IbL;

YMEIOT:

MPUMEHATH (OPMYJIBI 00BeMa Tapajuiesienue/a, MPU3Mbl U THPAMHJIBI K
pElIeHUIO 3a/1a4;

pemiaTh reoOMeTpUYSCKre 3aa49M Ha JOKa3aTEIbCTBO M BBHIYMCIICHUE;

MPUMEHATh TOJYYCHHBIE 3HAHWUS TPW PEIICHUH 3a7ad MPaKTHICCKOU
HaIPaBJICHHOCTH.

Tema 6. Tena Bpamenus (19 gaco)

Humuaap. OceBoe cedenne munuHApa. PazBepTka O0KOBOM MOBEPXHOCTH
nunuHapa. [lmomans O0KOBOW M MOJTHON MOBepxHOCTeW muauHApa. CedeHus
MWJIWHIpA, TapajuieIbHble W TEPHeHAMKYISApHbIE och mmwimHApa. O0beM
HAJIHHApA.

Konyc. OceBoe ceuenue koHyca. Pa3BepTka OOKOBOIl TOBEPXHOCTH
KoHyca. [Tnomaas OOKOBOM U MOTHOM MOBEpPXHOCTEHW KOoHYyca. CeueHue KoHyca
MJIOCKOCTBIO, TPOXOJSIICH dYepe3 BEpUIMHY U XOpAy ocHoBaHus. OO0beM
KOHYyca.

Yceuennnlii konyc. O0BbEM yCEUEHHOTO KOHYCA.

Chepa m map. Ceuenmst chepsl m 1mapa IIocKkocThio. KacarembHas
MJI0CKOCTH K cepe (mmapy). [Imomans cepsl. O0bem miapa.
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OCHOBHBLIE TPEBOBAHHA K PE3VYJIbTATAM
YUYEBHOU JEATEJIBHOCTU VUAIIIMXCS

Yuamuecs

MPAaBWIBHO YNOTPEOISIOT TEPMUHBI U UCTIONB3YIOT MOHSITHS:

UAIMHIP; oOpasywomnias HWIMHAPA; OCh I[WIMHIPA; OCEBOE CEUYEHHUE
UJIMH]IPA; KOHYC, YCEUYEHHBIN KOHYC; 00pa3yrollas KOHYCa; OCEBOE CEUYEHHUE
KOHYCa, 0CEBOE CEUCHUE YCEYEHHOI0 KOHYCa; pa3BepTKa OOKOBOW MOBEPXHOCTH
HWIMHAPA U KOHyca; cdepa, map; paaumyc, xopaa, auamerp cdepsl (1mapa);
KacaTeabHas MIOCKOCTh K cdepe (1mapy);

3HAIOT:

dbopmysbl IIONIAAM OOKOBOM M TOJHOW IMOBEPXHOCTEH ITUIMHIPA;
oO0beMa MWIMHAPA; IJIOMAAM OOKOBOM M MOJHOW MOBEPXHOCTEM KOHYyca U
YCEYEHHOI'0 KOHYyca; 00beéMa KOHYCa M YCEYEHHOI'0 KOHYCA; IIIOWAau cephl,
o0beMa 11apa;

CBOMCTBA ce4eHUsi cdepbl U I1apa IJIOCKOCThIO; OCEBOT0 CEUYECHUS
HWINHAPA; CEYCHUH, MAPAJUICIBHOTO U IMEPHEHIMKYJISIPHOTO OCU LWIMHAPA;
OCEBOI'0 CEYEHHMS KOHYCA; CEUCHMS, IIEPIEHINKYISPHOTO OCU KOHYCa; CEUYCHUS
IJIOCKOCTBIO, ITPOXOSIIEH Yepe3 BEPIIMHY U XOPAY OCHOBAHUS KOHYCA;

CBOMCTBO U IIPU3HAK KacaTeIbHOM IIIOCKOCTH K cdepe (1apy);

YMEIOT:

HaXOJUTh IUIOMIAJAh OOKOBOM W IIOJHOM IIOBEPXHOCTEH IWIUHApA H
KOHYCa;

CTPOMTH  CEYEHHMS  UWIMHApPA IUIOCKOCTSMH, MapajuIeIbHOU U
MEPIICHANKYJISIPHOM OCH LIUINH]IPA,

CTPOUTH CEUEHUE KOHYCA MIOCKOCTHIO, MapaIeIbHOU €r0 OCHOBAHUIO, U
IJIOCKOCTBIO, TPOXOSIIEH Yepe3 BEPIIMHY U XOPAY OCHOBAaHUS KOHYCA;

CTPOUTH ceueHUe chephl MIOCKOCTHIO;

HAXOJUTh TLJIONIA/b MOBEPXHOCTH ChEpHI;

pelIaTh TEOMETPUUECKUE 3aaUM HA I0KA3aTEIbCTBO U BHIYUCIICHHUE;

pellIaTh 33/1a4u HAa CEUEHUE TEJ BpPaIlCHUS,

MPUMEHATh TOJIYYCHHBIE 3HAHHUS IPU PEUICHUM 33Ja4 NPAKTUYECKON
HaNpaBJICHHOCTHU.

Tema 7. I1paBuibHbIe MHOTOrpaHHUKH (1 dac)

HpaBI/IJ'IBHBIG MHOT'OT'PaHHHKMU. CBoiicTBa IMPpaBUJIbHBIX MHOTOI'PAHHUKOB.

OCHOBHBIE TPEBOBAHMUMA K PE3VJIIBTATAM
VUYEBHOM JNEATEJIBHOCTU YYAILINXCA
Yyamuecs
MIPaBIIIBHO YIIOTPEOISIOT TEPMUHBI U UCIIOJIB3YIOT ITOHSTHS:
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MPaBWIbHBIM MHOTOTPAHHUK; TPABUIIbHBIA TETPaAdJIp; TEKCadIP; OKTAdIP;
TOACKAdIP; UKOCAMP;

3HAIOT:

ONpE/CIICHUS TNPAaBUIBHOTO MHOTOTPAaHHHMKA, MHOTOIPAHHOTO YIJa;
MPaBWIbHBIX TETPaAdJIpa, TeKCadIpa, OKTadpa, J0AeKadIpa, HKOCadIpa;

BHJIbl MHOTOTPAHHBIX YTJIOB;

YMEIOT:

periaTh reoMeTpuyYecKkue 3aJadyd Ha JO0Ka3aTeIbCTBO M BBIYUCIICHUE C
WCIIOJIb30BAaHUEM CBOMCTB IIPaBUJIbHBIX MHOTOTPAaHHUKOB,

IPUMCHATh  TIOJIydE€HHbICE  3HAHUS  TPU  PEIICHWH  IMPAKTHUKO-
OPUEHTHUPOBAHHBIX 3a7a4 MW 3a7ad C MEXIPEIAMETHBIM COJEPKaHUEM.



